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PROJECTS 


How many Hertz? 1] 
Paul Beverley provides the software that allows 
the BBC microcomputer to be used as an 
accurate audio frequency meter. 


Spectrum DFM 


Another frequency meter. This one’s for the 
Spectruym though and adopts a different 
approach to the BBC design. 


22 


All about allophones 


A ‘software’ project that explains how 
allophone-based speech synthesisers can be 
used to produce intelligible speech. 


FEATURES 


Random access 16 


Adam Denning continues his look at the BBC 
micro’s DFS with a view to making the most of 
the facilities provided. 


0S9 and the Dragon 19 


The relationship between an operating system 
and the hardware on which it runs has important 
implications in terms of the overall efficiency of 
the system. Mike James examines the 
interaction between OS9 and the Dragon’s less 
than state of the art hardware. 


Communications 


special 35/43 


Introduction 

Electronic Information Exchange 

Systems 3% 
Micro Data Bases 38 
Future of Communications 42 


RS432 and the BBC 52 


In this extract from a forthcoming McGraw Hill 
publication, Colin Opie describes the operation 
of the BBC micro's serial communications 
channel. ; 


. 
Printer survey 71 
A buyer’s guide to printers with some important 
advice to anyone considering the purchase of a 
hardcopy device. 
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Issue 9 


Software file 76 


This month the emphasis is on software related 
to micro communications systems. 


REVIEWS 


MSX — the hardware 


Concluding our three part look at the MSX 
standard, Gary Evans examines the I/O 
potential of a typical MSX impleme >*tion 


Dragon FLEX 48 


The FLEX operating system rivals OS9 for the 
affection of 6809 users. Until recently FLEX had 
a loyal but small UK user base. Recent 
developments could change this. Lee Francis 
reports. 


Spectrum LOGO 68 


LOGO is well recognised as a language that is of 
great use in a teaching environment. The 
language though as hidden depths that many 
people do not appreciate. Adam Denning is on 
hand to highlight these lesser known facets of 
the language. 


PLUS 


News and New Products .......... 8 
Next Month .........eeecesee+- 58 
Book Page .......seeseceesees 67 


And within Your Robot 


News of a new low-cost robotic development 
kit, a doser look at how Prism’s Movits 
perform plus a round up of all the latest news 
from this new and fascinating field of 
computing. 


We hope you'll take the time to complete our 
reader survey that appears on pages 74 and 
75. We know this can be a bit of a chore but 
surveys such as this are a great help to us and 
ensure that EZCM meets the needs of our 
readers. As an added incentive we're giving 
away £500 to one lucky person who's 
completed entry is drawn from the traditional 
hat later in the year. 


See page 58 for details of this month's 
competition with a first prize worth over £200. 
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First 
multi- 
tasking 
Electron 
FORTH 


Skywave Software in the form of 
David Husband and colleagues, has 
just launched Multti-Forth for both 
the BBC and Electron computers. 
We shail be taking a close look at the 
package in the next issue of E&CM 
but here are a few brief details of this 
Forth implementation. 

Multi-Forth 83 has been specially 
written and is not just a re-hash of 
existing Forth-79 code. it conforms 
to the recently released Forth-83 
standard and is one of the most 
sophisticated Forth packages on 
the market. 

One of the major features of the 
Skywave Forth is that it supports 
multi tasking. It allows a number of 
Forth programs to run simul- 
taneously and transparently of each 
other. Each task is placed ina queue 
and the maximum number of tasks 
in the queue is no less than 28. 

For anyone exploring robotics 
systems or experimenting with the 
concepts of computer control, 
Multi-Forth offers facilities that are 
bound to be of immediate applica- 
tion. 

For more details of either the BBC 
or Electron version of the package 
contact Skywave Software at 71 
Curson Road, Boscombe, Bourne- 
mouth, BH1 4PW. Telephone: 0202- 
302385. 


In search of entertainment 


As micros find their way into an increasing number of homes itis 
not surprising that the mass media are paying more attention to 
computers in both home and business applications. The BBC 
led the way with the ‘Making the most of the Micro’ series and 
have recently followed this with a series on computers in contro! 
applications and one on business applications. In addition the 
Beeb have been putting out the ‘Chip Shop’ on Radio 4, 
although some would argue as to whether or not this could be 
classed as mass media. 

The commercial TV stations have also started to pay 
attention to the home micro scene. Yorkshire TV produced ‘Me 
and my micro’ which recently finalised its run and Thames TV 
have two series of ‘Database’ behind them. The approach 
adopted by the production teams behind these programmes is 
interesting. In general a programme that goes out on one of the 
major networks must be ‘entertaining’ if it is to pull in the sort of 
audiences that are expected. Thisis, it can be argued, of greater 
important in the case of commercial TV who need large 
audiences to satisfy their advertisers. 

The quest for entertaining programming leads to a 
considerable emphasis on making the material visually 
interesting, which is all well and good, but sometimes leads to 
other less desirable features. The most irritating of these is when 
concepts are simplified to such an extent that they cease to 
make any technical sense. This simplification assumes that the 
viewer is incapable of assimilating any information that might 
stretch the brain to any extent. In one programme trying to 
explain the methods by which computers communicate over 
*phone lines, amodem was described as a filter that overcomes 
noisey lines. This is taking the simplification process too far and 
indeed is a gross inaccuracy. 

The BBC’s Open University programmes have, for a 
number of years now demonstrated that it is possible to produce 
programmes that are both interesting, and in many cases 
entertaining and accurate. They have shown that, in dealing with 
complex subjects it is possible to produce material that meets 
the requirements of mass media broadcasting while keeping 
within the bounds of technical accuracy. 

Channel 4 is said_to be planning an ‘up-market’ computer 
programme this autumn and it can only be hoped that this series 
does not follow the route of some of TV's recent output. 

GARY EVANS 


$-22 - 
a Dragon 
famer 


The Ashby computer centre have 
recently begun to distribute a 
machine code programming aid for 
the Dragon that goes under the 
name of S-22. The software was not 
developed specifically for the con- 
sumer market but was written by 
people who were involved with the 
development of commercial 6809 
systems in order to make their work 
easier. It was almost by accident 
that the computer centre spotted 
the toolkit and realised its potential 
as an aid to owners of Dragon com- 
puters. 

S-22 comes as a plug in cartridge 
and is supplied with extensive 
documentation that takes the form 
of two manuals. One is a guide to 
the use of S-22 and the other is 
Appendix C which gives a lot of use- 
ful information about the operation 
of the Dragon, essential if full use is 
to be made of the computer's 
facilities. 

S-22 provides extensive trace 
and debugging aids and allows 
machine code routines to be quickly 
up and running. The package 
should be of particular use to those 
who wish to incorporate small 
machine code sections within their 
BASIC programs as it provides the 
means to accomplish this more 
readily than traditional assembler 
packages. 

$-22 is available direct from the 
Ashby Computer Centre at 186 High 
Street, Ashby, Scunthorpe. 


Easing ROM 
replacement 


Like so many good ideas, Acorn’s 
concept of the sideways ROM 
sockets on the BBC micro seems so 
obvious in retrospect. The company 
though cannot have foreseen the 
way in which the idea has taken off 
over the past couple of years with 
the result that today there is such a 
vast range of sideways ROM soft- 
ware available for the computer. 
Many users will have in excess of 
the four ROM based packages that 
can be accommodated in the BBC 
micro and have'in the past had to 


resort to a ROM expansion board if’ 


they wanted all their software resi- 
dent simultaneously. 

_ A new product from Viglen pro- 
vides an alternative. it marries the 
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sideways ROM concept with that of 
cartridge based software and in 
effect allows users to make their 
own cartridges. The basic pack pro- 
vides a ROM carrier together with a 
cartridge stot that fits into the in- 
famous ‘hole’ to the left of the 
beeb's keyboard. 

Installation takes only a few 


minutes and a great deal of attention 
to detail is evident in the design of 
the system. Anyone with a growing 
collection of ROM software and a 
reluctance to continually take the 
‘lid’ off their computer to install new 
software could find the Viglen 
system an ideal solution to their 
needs. 


aes 


Wana buy 
a Spectrum 


It is reported that Sinclair are 
scheduled to produce in the region 
of 600,000 Spectrums in the period 
from now until Christmas. This two 
year old design will face an increas- 
ingly crowded market and despite 
the wealth of software available for 
the machine (an attractive selling 
point for any micro) Sinclair may find 
many first time buyers who until now 
have turned to the Spectrum, opting 


. for some of the computers that have 


recently come onto the market. 

Sinclair's main weapon in any 
sales battle will be a price cutting 
exercise, in fact sorne price reduc- 
tion would seem to be an odds-on 
certainty in the not too distant 
future. 
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Software revolution 


If Program Express are to be 
believed, the way in which software 
is distributed in the UK could radi- 
cally change over the next couple of 
years. From what E&CM has seen 
we see no reason to doubt the com- 
pany’'s claim. 

The present way of producing, 
distributing and retailing software 
has a number of in-built problems. 
Not the least of these is the need for 
all parties in the chain to tie up large 
sums of money in maintaining an 


Versatile 
plotter 


Parfitt Electronics have introduced 
a new plotter aimed specifically at 
the BBC market. The peripheral can, 
however, be used for much more 
than just tracing or creating specific 
pictures. Besides the normal 
accommodation for holding pens 
the carriage is also designed to 
carry other attachments like an 
opto-sensor which is used for scan- 
ning drawings and a drill attachment 
which may be used for inscribing 
upon softer materials like poly- 
styrene, foil and even for the boring 
of bolsa wood, The company hope 
that these additional facilities will 
particularly interest education 
authorities with special emphasis 
upon the blind as shapes that can 
be felt may be created. The plotter 
costs around £270.00 but the full kit 
complete with all attachments, 
power supply and software comes 
to £490.00. Parfitt Electronics are at 
6 View Road, London N6 and they 
are on 01-348 1973. 
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adequate stock level. For the pub- 
lishers of software, the need to com- 
mit money in this way has contri- 
buted to the downfall of a number of 
companies in the past—the problem 
often surfaces when a company is 
faced with a large level of stock 
returns. For the retailer the need to 
minimise capital outlay inevitably 
means that the range of stock car- 
ried in any outlet is restricted to a 
comparatively narrow range of 


items. Even the largest branches of 


Elan/Flan 
enterprise — 
here at last! 


Those of you with long memories 
may well remember reports of the 
press launch of the Elan computer 
that appeared in the autumn of last 
year. At that time the computer was 
promised for April of this year. In this 
industry it came as no surprise when 
the machine failed to appear on time 
and indeed after the non-arrival of 
the machine some people were 
beginning to write the Elan off. 
These doubters are about to be 
proved wrong. The computer, now 
called the Enterprise is due for 
launch in early September and it is 
rumoured that the company behind 
the machine plan to have 100,000 in 
the field by this Christmas. The 
computer is to retai] at just under 
£200 and aims to offer a natural 


the multiple store chains may carry 
only 300 — 500 titles from the many 
thousands of those available. 

The solution offered by Program 
Express, in conjunction with the ITS 
company of America is the software 
machine. This is an EDOS (Elec- 
tronic Distribution Of Software) 
system and while this concept is not 
new Program Express have refined 
the system to make it an attractive 
alternative to those involved with 
software distribution. 

For an outlay of about £95 per 
week a retailer is supplied with a 
package that consists of a monitor 


upgrade for Spectrum owners as 
well as offering an attractive pack- 
age for first time buyers although 
the Amstrad CPC464 will provide 
tough competition in this area. 

The Enterprise has a number of 
attractive features not the least of 
which is the provision of a 
wordprocessor package as part of 
the machines firmware (a la Com- 


modore Plus4). The designers have- 


screen, hard disc unit with proces- 
sor and a tape duplication facility. 
The unit's hard disc will hold 1000 
different programs assuming an 
average 30K length. 


Acustomer is able, via a menu dri- 
ven sequence of instructions, to 
select first of all those titles available 
for his computer and then to the 
subject area in which they are 
interested. When a choice of pack- 
age is made it is possible to read a 
review of the item, to view a still 
frame from the software (important 
in the case of games) or to purchase 
the item. If the purchase option is 
selected, the machine will summon 
an assistant who will enter an 
authorisation code before inserting 
a tape into the duplicator. 

The duplicator copies the soft- 
ware at 10 times normal speed and 
incorporates a verification process. 

The system removes the need for 
any link in the distribution chain to 
hold high levels of stock and has 
other advantages. The problem of 


“| getting new titles into the shops as 


quickly as possible is solved by vir- 
tue of the fact that each software 
machine can go on line to a central 
computer to download any item of 
software. The system also means 
that local outlets can begin to carry 
items of special or minority interest 
without worrying about tying up 
cash in slow moving lines. It should 
also mean that high cost business 
packages will be readily available in 
focal outlets. 

Most of the major retail chains 
have expressed interest in the 
system nd, as the majority of home 
micro software is sold through the 
stores, if they decide to adopt the 
system then a distribution revolu- 
tion could be just around the corner. 


placed the emphasis on quality and 
the video and sound capabilities of 
the machine put many of the current 
crop of micros to shame. Our mole 
also had a few more comments on 
the potential of the machine but to 
go into these at this stage might 
make it possible to trace our inform- 
ant, so for now thats it. Keep reading 
E&CM for further details of the 
Enterprise though. 
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HOW MANY 
HERTZ 


' | Paul Beverley shows that, with a few lines 
~| of cunning software, the BBC micro can be 

made to function as an auto ranging 

| frequency meter. Adding some extra 

| hardware will extend the versatility of the 


In the last couple of articles we have looked 
7 in some detail at the way the counter- 


_» | timers on the 6522 versatile interface 
| adaptor (VIA) work. This month we will 
© | show how to put those ideas into practice 
| in order to make the BBC microcomputer 


act as an auto-ranging frequency meter. If 
the pulses arriving at the computer are TTL 
pulses ie 0 to +5V, then all you need to do 
is enter the program and you will have a 
frequency meter which can measure 
* {| pulses with a frequency between 0.5 Hz 
>| and 480 kHz. 

| The resolution of the measurements is in 


" - the region of 1 part in 30,000, but the abso- 
»_| lute accuracy depends, of course, on the 
| accuracy of the crystal clock in the com- 


puter. The clock frequency, as mentioned 
last month, varies by roughly 1 part in 


“| 5,000 as the computer warms up. How- 
| ever, once it reaches a steady tempera- 


ture, it is stable to within about 1 part in 
100,000 which is quite adequate when 
compared with the resolution. Correction 


>| does have to be made for the fact that, 
» 1 although it drifts very little, the actual value 
| of the clock frequency may be in error by as 


| muchas0.2%. Therefore, ifthe computer's 

clock frequency can be measured by a 
commercial frequency meter, this cor- 
rected value can be included in the pro- 
gram at line 720. The techniques used for 
measuring the frequency are firstly to 
count the number of pulses coming in dur- 
ing one centisecond (lines 110, 120).and 
then, depending on the value returned, 
select one of three possible measuring 
techniques (130 — 150). 


/ PROCvIf 


This routine is active when the frequency is 
below 38 Hz. The BASIC part occupies 
lines 390 — 510, and the machine code 


"| routines are at lines 2090 — 2710. This uses 


'| the technique, described last month, of 


taking a rough measurement of the time 
period using the centisecond interval timer 
and then taking a measurement on Timer 1 
in the free-running mode with the inter- 
rupts disabled. You need not worry about 
how many times the timer “goes round” 
since this is ascertained from the rough 
timing which is done first. 


FEATURE 


number of pulses to arrive, as counted in |) = 


by Timer 2. 


PROChf 


For the highest frequencies (100 kHz +) we [> 
count the number of pulses arriving in a 
specific period of time. The program first of 


all works out how many centiseconds to [77 


count for in order to get a count of up to 


&1FFFF (lines 180 — 220). The pulse count- | 9 9 
ing routine (lines 1590 — 2070) is the same |7 = 
as is used for the initial sample to select the | 


most appropriate measurement 


technique. The idea is to wait fora time-out | 


on Timer 1 on the internal VIA (as used by 


the operating system for the centisecond | a 


clock facilities), start Timer 2 counting the 
in-coming pulses, then wait for and count 
the Timer 1 time-outs and then read the 


number of pulses as registered by the i 


Timer 2 registers. 
The upper limit to the speed at which this 


can work is set by the fact that these pulses |7 


are really supposed to be synchronised to 
the 1 MHz clock. The in-coming pulses are 
independent of the computer’s clock, and 
so as they approach the theoretical 


maximum clocking speed of 500 kHz, ifthe |7 
mark-space ratio of the pulses is not }7 


exactly one-to-one, then the VIA begins to | 
miss pulses, and the value read decreases 
as the actual frequency increases. The 
practical limit is something like 480 kHz for 
a reasonably evenly spaced pulse. 


Figure 1. Using this prescaler circuit the range of the frequency counter can be extended to 45MHz. 


Even without using these routines the 
program is still capable of working down to 
8 Hz and so, if you do not want to go lower 
than that, you can delete lines 140, 390 — 
510 and 2090 — 2710. 


This is used for the major part of the fre- 
quency range up to 100 kHz. The BASIC 
section is lines 240 — 390, and the machine 
code, 1080 — 1570. The technique used is 
to take a rough measurement first by 
measuring the time of one pulse, calculat- 


ing the number of pulses that should arrive | 


in a time of something less than 130 mil- 
liseconds (&1FFFF microseconds), and 
then use Timer 1 to measure the actual 


length of time in microseconds for that 


Extending the Frequency 
Range 


It is unlikely that anyone will want to mea- | 


sure, on an automatically ranging meter, 
frequencies of less than 0.5 Hz, but it 
would be useful to be able to extend the 
upper end of the frequency range. This can 
be done by adding a divide-by-16 or 
divide-by-256 stage before the input to 
PB6, and the direct signal or the divided 
down signal can be selected automatically - 
by using say PBO, in response to the initial 
sample value. A suitable circuit is given in 
Figure 1. 

Using just one divide-by-16 extends the 
range of 7 MHz, and using two would 
extend it to something like 125 MHz. The 


problem here is that low power Schottky 
TTL gates (74LS series) only work up to 
about 45 MHz, but that is probably suffi- 
cient for most purposes, 

There are two reasons for using binary 
rather than decade counters. First of all, 
since the frequency display value is calcu- 
lated and not displayed directly, it makes 
no difference whether you have to divide 
the answer you get by 256 or 100. 
Secondly, as we have just said, it is better 
at the highest end of the frequency range 
to have a one-to-one mark space ratio, 
which the decade counter would not pro- 
vide. 


If the signal to be measured is not already 
at TTL voltage levels, then some signal 
conditioning is necessary. It is difficult to 
provide a suitable amplifier which will oper- 
ate all the way from 0.5Hz to 45MHz, and 
so different circuits will be needed depend 
ing on the application. There are a number 
of designs published in magazines and 
books which you could use for the upper 
frequency end, and for the lower frequency 


PROGRAM 1 


Rie egies os 


a simple operational amplifier circuit would 
do. 

The circuit shown in Figure 2 will work 
from about 8 Hz to 70 kHz with a sensitivity 
of 1 millivolt, to 150 kHz at 2 millivolts, 250 
kHz at 5 millivolts and 480 kHz at 10 milli- 
volts 

Program 1 measures and displays the 
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frequency appreciation. 


frequency of periodic pulses applied to the 
PB6 line on the User Port from less than 1 
Hz to more than 400 kHz. 

Next month, we turn our attention to the 
shift registers and use them to make an 
elementary logic state analyser costing 
under five pounds.  ] 
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1040 FOR 


1119 SEI 
112@ LDA 
1130. STA 


1158 LDA 
1168 STA 
117@ STX 


1190 LDX 
120@ LDA 


1220 BIT 
1230. BVC 


125@ BIT 
1260 BYS 


128@ STX 
1298 STY 


1310 «wai 
1320 BIT 
1330 BEQ 


1350 LDX 
13468 LDA 
137@ LDY 


139@ CMP 
14@@ BCS 
1410 INY 


144@ EOR 
145@ STA 


.count pulses 
TODD \ tee ae tea te ae ae 


opt% = @ T0 2 


1050 P* = &Caa 
196@ COPT opt% 


1@60 .time_pulses 
LOO \ Are Rea ate ae 


#2 \ 
count’ + 2..N 
HEF \ 
TAL \ 
T2t. * 
#&FF \ 
#&20 \ 
PB \ 
P“L-3 

PB % 
PAs 

T1iH \ 
T2H \ 
t 

VIA_B_ flags \ 
wait \ 


VIA_B. flags \ 


1430 .over 2 


pie 9 \ 
TiH \ 
#3 \ 
over_2 \ 
HEF F \ 
count% 

WEF F \ 
count% + 1 
#48 ‘ 
#240 

RM 

countz + 2 \ 


STEF2 


Make Srd byte 
of Cx = a. 


&FFo ready for. timing 
on Timer 1. 
X% = low byte of pulses% 


ready to put. in. Tihigh. 
ready for-BIT on T2flag. 


Wait until PB6& is high, 


Wait until PB6 is: low, 


Start Timer 1. 
Start to count: pulses. 


Have enough pulses been 
recorded by Timer: 27 

To see if Ti has timed out. 
Low byte of time. 

High byte of time. 


If T1iL. is less than 3, 
then T1H has overshot. 


Subtract from. &FF. 


Now the high: byte. 


Had Ti ‘timed out? 


If so add one to next byte. 


SEI 
163@ LDX 
1640 STX 
165@ DEX 
1668 STX 
147@ LDA 


170@ BIT 


178@ BIT 
1790 BEG 
1800 DEY 
1810 BNE 


1830 LDX 
184@ LDA 
1850 LDY 


187@ CMP 
18B8@ BCS 


#0 \ 
enunt%h + 2 °:\ 
T2t \ 
READ ‘ 


1490. .ready 


VIA_A_flags \ 


1710 BEQ ready \ 
17206 STX T2H % 
1736 

1740 .next 


1750 LDX Ti 


1770 «stop 


VIA_A_flags 
stop \ 


Put zero in the 
3rd byte of CA. 


Low byte of pulse count. 
Ready to BIT for Tl. 


Wait for start of 
centisecond interval. 
Start to count. with Timer-2. 


\ Reset flag on internal 
VIA Timer 1. 


Wait for end of centisecond. 


next \ Wait for the: ¥"th centisecond. 


VIA_B_ flags \ 
T2L. \ 
T2H \ 


#3 
more than _two 
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Get flag register. 
Low byte first, 
then high byte. 


INY. 


«more than_two 


EOR. #&FF \ Subtract from &FF. 
STA: count% \ Low byte 

TYA 

EDR .#&FF 


STA ‘count% +*°1 ~\ High byte 


TXA 

AND . #&20 \ Had it timed out? 

CMP #&20 

BNE (finish 

INC count” +.2°.\ If so increment next byte. 


«finish 
CLI 
RTS 


«rough time 


\ eH ee ee ee 
BIT PB \N Tt. PB7 = @, wait. 

BVC P%=3 Nci.e. until PB7 = 1. 

BIT PB NcIf PB7..= ly wait. 

BYS P%=+5 \oi.e. until PB7 goes. to @. 
«write 


LDX #parameter block% MOD 256 
LDY #parameter. block% DIV 256 


LDA. #4 

JSR OSWORD 

BIT PB \ If PB? = @, wait, 

BVC PAS \ 2.6. until, PB7. = 1, 

BIT PB \ If PB7 = 1, wait, 

BVS: P%-3 \- ive. until PB7 goes to @, 
«read 


LDX #parameter block% MOD 256 
LDY #parameter Block% DIV 256 
LDA #3 

JSR OSWORD 


RTS 


~fine time 
\ be FOE ee ee 
SETI \ Don’t interrupt the timing!'| 


Tik Set timer 1 low latch. 


PB \.-If PB?’ = 0, wait. 
BVE. (PAS \. d.@. until PBY = 1, 


PB It PB7 =.1, wait. 


BVS Pus \Ci.e@. until PB7 goes to @. 
STY .TLH \: Start: Timer. 1. 

BIT PB \ If PB7 = @, wait. 

BVC PZ-3 \ i.e. until PB7 = 1, 

BIT PB ‘If PB7 = 1, wait. 

BYS P%<-3 \oi.@. until PB7 goes to @. 
LDX.T1bL \ Catch low byte first, 

LDY T1iH \ then high byte. 

CPX #3 \ Check ¢f it’s 2, 1 or @. 


BCS more_than_2 
TIH must have decremented 
AFTER Til: was read. 


Ae ot 


«more than 2 
STX -&408 \O REM = BY 
STY &4a9 


CLI 

RTS 

J 

NEXT 
ENDPROC 
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RANDOM 
ACCESS 


Adam Denning of 


Micronet 800 continues his , 
exploration of random = / 
access filing on the BBC 


Now that we've got to grips with using 
standard operating system calls to open, 
close and read/write random access disc 
files, the next step is to develop: the 
technique. Although we are going to for- 
sake BASIC altogether from now on it is 
very useful to know just how data is read 
and written from random access files, 

To date only the BPUT and BGET have 
been used to write and read data. The 
action of these commands is straightfor- 
ward enough — a single byte is sequentially 
operated on. But BASIC is supposed to be 
friendly, which is why it is also possible to 
use statements like PRINT# and INPUT# 
in relation to a random access file. Using 
these rather more familiar words: a pro- 
grammer can send strings and numbers to 
an open file and read them back ata later 
date without taking much notice of the fact 
that the data is coming from disc rather 
than the keyboard. 

This could lead onto the concept of 
devices, but we are more concerned with 
just one device at the moment = a disc file. 
Using random access files from BASIC 
actually becomes more difficult than from 
machine code when using non-byte 
operands, because the pointer (as 
returned by PTR¢£) still gives us byte-orien- 
tated results, although the records which 
are being read and written are very unlikely 
to be so organised. 

Obviously it is necessary to keep 
records of known length when using 
PRINT# and INPUT#¥ to write and read 
data respectively. BASIC stores strings 
that are printed to an open file in a fairly 
peculiar order. First there is a byte contain- 
ing zero (to indicate string data), then a 
length byte (no BBC Basic string can 
exceed. 255 characters). and finally the 
characters of the string in reverse order. 

Numbers are sent in their internal five- 
byte floating point format, with a preceed- 
ing byte containing &FF to indicate a ‘real’ 
number, unless an. integer was. sent in 
which case the first byte is &40 followed by 


the four bytes of the number. 

This makes it rather easier for the Basic 
interpreter to make sense of what it is read- 
ing when subsequent INPUT statements 
are used, but of course it makes it a lot har- 
der to play around with the PTR# state- 
ment later on. We need to know exactly 
what is on the disc: in order to make any 
sense of what is being read. 

Naturally. enough these conmventions 
are forsaken when using random access 
files from machine code — there is no point 
in adding complications. We can however 
still read more than one byte from a file ata 
time using another operating system call — 
this time to OSGBPB, which also allows us 
to. write more than one byte at a time. This 
operating system routine is actually rather 
more versatile than this, as it also. allows 
the user to dictate whether the current 
value returned by PTR#- or an entirely 
different pointer will be used when reading 
or writing. this is how it works: 

The routine is called with the 6502’s X 
and Y registers: together pointing to. an 
address of a control block that can be 
located anywhere in memory. This control 
block contains the channel number (the file 
‘handle’), the address of the data to be 
transferred (or the destination address in 
the case of a read), a value to be used as 
the sequential pointer and the number of 
bytes to be transferred. OSGBPB is basi- 
cally an OSARGS cail followed by multiple 
OSBPUT or OSBGET calls, but is con- 
siderably faster. 

The contents of the A register on entry to 
the routine determine the action that is 
taken. the only ones that need concern us 
here are calls 1 and 2 (write bytes) and calls 
3 and 4 (read bytes). Calls 1 and 3 use the 
pointer held in the control block when they 
are reading and writing, while calls 2 and 4 
use the current pointer. Note that the 
sequential pointer in the control block — if 
used — is relative to the start of the file, not 
the current pointer, so putting 0 in here and 
using a call of 1 or 3 will take effect from the 
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physical beginning of the file. 
The control block is laid out like this: 


XY +0 file handle 


XY+1 address of data for a write, desti- 
nation of data for a read. Lowest significant 
byte first. 

XY+5 a four-byte value (lowest signifi- 
cant byte first) representing the number of 
bytes to be read or written. 

XY+9 the four-byte sequential pointer (if 
used). 

After the call, all used parts of the control 
block are updated to hold their new actual 
values. This routine is very usefu! for situa- 
tions where the records in a random 
access file are of a length greater than one 
byte. There is no real limit to a record, 
except of course that which is imposed by 
the physical limits of the disc, but most 
operating systems, such as CP/M, settle 
on a pre-defined record size. This size is 
not easily alterable within the context of the 
operating system. Acornsoft’s BCPL 
system for the BBC Micro does not itself 
support random access files, but a pack- 
age is available that offers such a facility. In 
this system a record is defined as being 
128 BCPL words long, which is 256 bytes — 
very conveniently the sector size of a BBC 
Micro disc. the package was written by the 
author and makes extensivew use of 
OSGBPB. 

Now let’s think of a useful application for 
a random access file and write it. To start 
this is written:in BASIC to make it easier to 
understand initially, and then converted to 
6502 machine code late? on. 

Suppose we have a file on disc that 
comprises a number of frames saved from 
Micronet. They will therefore be nothing 
more than a collection of Mode 7 screen 
images each &398 bytes long. We want a 
short routine that allows viewing of these 
frames at random. Easy. All that has to be 
done is to move the file sequential pointer 
to. the. start of that particular screen and 
load &398 bytes from there on into screen 
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ON ERROR GOTO 210 
MODE 7 

VDU 28,0,24,39,22 
INPUT “Filename: “F$ 
S% =OPENIN(F$) 


IF S%=0 THEN PRINT “No such file!";:GOTO 40 


N%=(EXT#S%)/&398 
REPEAT 

CLS 

INPUT “Screen number: "R% 


IF R¥%>N% THEN UNTIL TRUE:GOTO 210 


R%=(R%—1)*&398 
REM set up control block at &70 
27&70=S% 


\&71=&FFFF7CO0:REM Make this &FFFF3CO0 for model As 


1&75=8&398 

!&79=R% 

A%=3:X%% =&70:Y%=0 

CALL &FFD1 

UNTIL FALSE 
210CLOSE#S% 


COMMUNICATION 
HARDWARE & SOFTWARE 


Radio-teletype transceive system for the 
DRAGON 32/64, VIC 20, ACORN ATOM 
COMMODORE 64 etc. 


Complete software/hardware package from 
£41.00 (Kit) or £69.00 (built) 


MORSE decode and transmit package for the 
Dragon 32/64 
Kits from £28.00 (includes program) 


AMTOR for the DRAGON 32/64 


Program and all necessary hardware to enable the 


DRAGON to transmit and receive this new and 
exciting mode. 
Prices from under £100.00 


All units and modules are available separately 


For full details send 2 x 16p stamps 


Please add VAT at the current rate to all prices. 


PNP COMMUNICATIONS (ECM) 
62 Lawes Avenue, Newhaven, 


East Sussex BN9 9SB_ Tel: (0273) 514465 
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5% = OPENOUT(‘FRAMES") 
FOR a%=1 TO 20:REM or 
however many frames you saved 
A$=“screen”+STRS(A%) 
T%=OPENIN(AS) 

REPEAT — 
BPUT#S%,BGET#T% 
UNTIL EOF #T% 
CLOSE#T% 

NEXT A% 

CLOSEES% 


_an INTRODUCTION to 

eae RTATNIDIO[M 
: AICICIEISIS 
si GILING 


BBC MICRO 


This 120 book is supplied with a FREE 
floppy disc containing TWO demonstration 
systems -a STOCKFILE SYSTEM 
and a PERSONNEL SYSTEM 


IF YOU WANT 


# to use your disc drives as something more than 
just fast Cassettes 


m to be able to store and retrieve data instantly, 
#@ to learn how to create your own systems. 
a to understand how Filing Systems can work. 


# to join the vast numbers of people worldwide 
who have benefited from this package. 
THEN YOU CAN BUY THE BOOK FOR 
£12.50 COMPLETE FROM: 

The Computer Room 206 Main Street 


Newthorpe Nottingham 0773 718578 
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ADVERTISEMENT . 


The optimum computing machine is 
a subject which many of us have 
studied. If you were building one, 
how would you design it? 

First, the machine whould be able 
to compute with perfect accuracy on 
any problem in the Universe and 
produce answers which were always 
and invariably right. 

Second, the computer would have 
to be swift, working much more 
quickly than the problem and 
process could be vocally articulated. 

Third, the computer would have 
to be able to handle large numbers 
of variables and large numbers of 
problems simultaneously. 

Fourth, the computer would have 
to be able to evaluate its own data 
and there would have to remain 
available within it not only a record 
of its former conclusions but the 
evaluations leading to those 
conclusions. 

Fifth, the computer would have to 
be served by a memory bank of 
nearly infinite capacity in which it 
could store observational data, 
tentative conclusions which might 
serve future computations and the 
data in the bank would have to be 
available to the analytical portion of 
the computer in the smallest 
fractions of a second. 

Sixth, the computer would have to 
be able to rearrange former 
conclusions or alter them in the light 
of new experience. 

Seventh, the computer would not 
need an exterior program director 
but would be entirely self- 
determined about its programming 
guided only by the necessity-value of 
the solution which it itself would 
determine. 

Eighth, the computer should be 
self-servicing anmd self-arming 
against present and future damage 
and would be able to estimate future 
damage. 

Ninth. the computer should be 
served by perception by which it 
could determine necissity-value. 
The equipment should include 
means of contacting all desirable 
characteristics in the finite world. 
This would mean color-visio, 
tone-audio, odor, tactile and self 
perceptions — for without the last it 
could not properly service itself. 

Tenth, the memory bank should 
store perceptions as perceived, 
consecutive with time received with 


{Part 2 Next Month} 


‘Aenristie: serving to guide, discover or reveal, 


Dianetics 
The Evolution of a Science 


by L. Ron Hubbard 


the smallest possible time divisions 
between perceptions. It would then 
store in color-visio (moving), 
tone-audio (flowing), odor, tactile 
and self sensation, all of them 
cross-co-ordinated. 

Eleventh, for the purposes of 
solutions, it would have to be able to 
create new situations and imagine 
new perceptions hitherto not 
perceived and should be able to 
conceive these to itself in terms of 
tone-audio, color-visio, odor, tactile 
and self sensation and should be able 
to file anything so conceived as 
imagined labeled memories. 


Twelfth, its memory banks should 
not exhaust on inspection but should 
furnish to the central perceptor of 
the computer, without distortion, 
perfect copies of everything and 
anything in the banks in color-visio, 
tone-audio, odor, tactile and 
organic sensations. 

Thirteenth, the entire machine 
should be portable. 

There are other desirable 
characteristics but those listed above 
will do for the moment. 

It might be somewhat astonishing, 
at first, to conceive of such a 
computer. But the fact is, the 
machine is in existence. There are 
about two billion of them in use 
today and many, many more billions 
have been made and used in the past. 

In fact, you've got one. For we're 
dealing with the human mind. 

The above is a generalisation of 
the optimum brain. The optimum 
brain, aside from the fact that it is 
not always capable of solving every 
problem in the Universe, basically 
works exactly like that. It should 
have color-visio (in motion), | 
tone-audio (flowing), odor, tactile 
and organin memory recall. And it 
should have color-visio (in motion), 
tone-audio (flowing), odor, tactile 
and organic imagination, also 
recallable after imagining like any 
other memory, And it should be 
able to differenciate between 
actuality and imagination with 
precision. And it should be able to 
recall any perception, even the 
trivial, asleep and awake from the 
beginning of life to death. This is the 
optimum brain, that and much, 
much more. It should think with 
such swiftness that vocal pondering 
would be utterly unable to keep pace 


“Axion: a proposition regarded as a self-evident truth, 
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with a thousandth part of one 
computation. And, modified by 
viewpoint and educational data, it 
should be a/ways right, its answers 
never wrong. 

That is the brain you have, 
potentially. That is the brain which 
can be restored to you unless you 
have had some section of it 
removed. If it does not do these 
things, it is slightly out of 
adjustment. 

It took a long time to arrive at the 
data that this was an optimum brain, 
In the beginning it was not realised 
that some people had color-visio — 
moving - recall, for instance, and 
that some did not, I had no idea that 
many people imagined, and knew 
they were imagining, in tone-audio, 
et cetera, and would have received 
with surprise that data that 
somebody could smell and taste last 
Thanksgiving’s turkey when he 
recalled it. 

Fifteen years ago, when the 
researches which culminated in 
Dianetics (Gr. dianoua thought) 
were started in earnest, no such high 
opinion of the human brain was 
held. In fact, the project was not 
begun to trace function and restore 
optimum operation, but to know the 
key to human behaviour and the 
code law which would reduce all 
knowledge> 

My right to enter this field was an 
inquiring brain which had been 
trained in mathematics and 
engineering and which had a 
memory bank full of questions and 
far-flung observations. 

It was the basic contention that 
the uman mind was a problem in 
engineering and that all knowledge 
would surrender to an engineering 
approach. 


And another primary assumption 
was made: 

All answers are basically simple. 

As it stands today, the science of 
Dianetics and its results - which are 
as demonstrable as the proposition 
that water, at fifteen pounds per 
square inch and 212°F, boils — is an 
engineering science, built 
heuristically" on axioms**. It 
works. That is the only claim for 
Dianetics or chemistry. They may 
not be True. But they work and 
work invariably in the finite world. 

When the problem had been 
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*** Aberrated: depurted from rationality. deranged. 
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shuffled around, in the beginning, 
and when questions had been 
formulated to be asked of the 
Universe at large, there was no 
conept of the optimum brain. 
Attention was fixed upon the 
normal brain, The normal brain was 
considered to be the optimum brain, 
Attempts were made, when work 
finally got around to the problem of 
the brain itself, to obtain results 
comparable with the normal mind. 
Minds became aberrated***, When 
restored they would be normal, 

In fact in the beginning, it was not 
even certain that minds could be 
restored, All that was required was 
an answer to existence and the 
reasons minds aberrated. 

In a lifetime of wandering around 
many strange things had been 
observed. The medicine man of the 
Goldi People of Manchuria, the 
shamans of North Borneo, Sioux 
medicine men, the cults of Los 
Angeles, and modern psychology. 
Amongst the people questioned 
about existence were a magician 
whose ancestors served in the court 
of Kublai Khan and a Hindu who 
could hypnotise cats. Dabbles had 
been made in mysticism, data had 
been studied from mythology to 
spiritualism, Odds and ends like 
these, countless odds and ends. 

If you were constructing this 
science, where would you have 
started? Here were all the various 
cults and creeds and practices of a 
whole world to draw upon. Here 
were facts to a number which makes 
10”! binary digits look small. If you 
were called upon to construct such a 
science and to come up with a 
workable answer, what would you 
have assumed, gone to observe, or 
computed? 

Everybody and everything 
seemed to have a scrap of the 
answer. The cults of all the ages, of 
all the world seem, each one, to 
contain a fragment of the truth. How 
do we gather and assemble the 
fragments? Or do we give up this 
nearly impossible task and begin 
postulating our own answers? 

Well, this is the story of how 
Dianetics was built. This, at least, 
was the approach made to the 
problem. Dianetics works, which is 
what an engineer asks, and it works 
all the time, which is what nature 
demands of the engineer. 
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OS9 AND THE DRAGON 


Mike James continues his examination of 0$9 and in particular 


| The two way relationship between a com- 
puter’s operating system software and the 
hardware on which it is to be run is crucial 


to the overall performance obtained. In the 


| July issue of E&CM the basic ideas of what 


an operating system should do to improve 


the quality of the services offered by any 


computer were described yet the question 


| of how the hardware of a computer can 
| make the task of the operating system 


easier were avoided. This month we turn 
our attention to Dragon Data’s implemen- 
tation of OS9, the emphasis initially being 


| on the hardware aspects of a successful 


OS and then on the applications software 
essential to make the entire system useful. 


0S9 and the Dragon 


| The title of this section sounds like an 
| adventure game and in a sense that is not 
| far from the truth. The Dragon 64 is essen- 


tially a Dragon 32 with 64K of RAM, a serial 


| port and a slightly better keyboard. This 


configuration compares favourably with 


| the minimum hardware requirements to 
| run OS9 — 6809 CPU, 24K of RAM, 4K of 


ROM and a VDU (which can be memory 


- | mapped). However, being realistic, the 
~ | Dragon's 64K of memory represents the 
-| minimum convenient amount of memory 
| for an operating system such as OS9. Just 
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after OS9 has been loaded the command 
MFREE reports that there are 169 pages, 
or just over 42K, of RAM free. This is a very 
reasonable amount of free memory when 
compared with other ‘single tasking’ com- 
puters in the same range as the Dragon but 
it is not really a great deal of memory to 
share out between a number of different 
tasks under the ‘multi-tasking’ OS9. With 
only 42K of RAM you can forget any ideas 
that you might have had about running, 
say, Pascal and BASIC at the same time! 
However it is worth pointing out that all 
OS9 system software such as the BASIC 
interpreter are ‘re-enterant’. This means 
that a single copy of the BASIC interpreter 
can be shared between a number of BASIC 
programs with an obvious saving in 
memory space. Working out just what it is 
feasible to run as concurrent tasks under 
OS9 on the Dragon is quite a difficult busi- 
ness and doesn’t just depend on there 
being enough free memory; it also 
depends on exactly what the various tasks 
are doing, but more of this later. 

lf you are not interested in multi-tasking, 
then perhaps the most important question 
to ask of OS9 on the Dragon is how fast it 
accesses files etc. The answer is that it is 
slow in comparison with simpler single 
tasking operating systems such as Flex or 
CP/M. For example, when you ask for a 


| how the Dragon’s hardware complements the operating system. 


directory of what is on a disc there is much 
whirring and clunking of the disk’ drive 
before the directory appears on the screen. | 
This delay (using 5 inch drives) is of the 

order of a couple of seconds and is not 

unreasonable but it is longer than it takes a 

single tasking operating system to do the 

same job and this is something that you 

might feel is important in selecting a 

system. 

The Dragon 64 has the same set of dis- 
play modes as the Dragon 32. This is good 
news if you are interested in high resolution 
graphics in colour but unfortunate if you | 
want a full 80 column by 24 line text display 
with both upper and lower case. The only 
hardware generated text screen that either | 
the Dragon 32 or the 64 provide is a very 
inadequate 32 column by 16 line, upper 
case only display. While the 32 column 16 
line part of the specification is almost 
acceptable, the fact that it is only upper 
case severely restricts its use in serious 
applications, However, this is something | 
«hat Dragon Data have realised and done 
something to put right with a software gen- 
erated 51 column by 24 line upper and 
lower case text display. This works by 
using one of the high resolution graphics 
modes to draw the characters on the 
screen. The result is not as clear a display 
as you would find on most VDU’s or pro- 
fessional systems but it is a great deal 
better than not having lower case at all! Of 
course, as it uses a high resolution screen, 
there is a penalty of 6K of valuable RAM 
occupied by text output but memory criti- 
cal applications can always go back to the 
upper case only screen. 


“The Dragon’s hardware 
generated text screen is 
inadequate for many 
uses”. 


The only other feature of the Dragon 64 
that has any relevance for OS9 is the pre- 


sence of a serial interface that can be used | 


to connect a VDU or printer and a cen- 
tronics standard parallel printer port. 
Device drivers for both of these ports are 
provided as standard. 


The disk bottleneck 


There are systems that will enable you to | 


run OS9 in such a way that it will support a 
number of users and a number of tasks 
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Volume ~ “DRAGON DISK’ On device /dO 
$0054 bytes in allocation Map 


1 Sector per Cluster 
*0002D0. tota) Sectors on Media 
Sector #000012 Of root directory FD 


Directory of cmds 00:00:15 


RUNE attr backup makdir mdir merge 


| binex build cmp afree os7gen printerr 
cobbler copy date procs pwd pxd 
dcheck rmsnew del rename save setime 
deldir dir display shell sleep tee 
dsave dump echo tmode tsmon unlink 
rms exbin format verify xmode 
free ident link aciagl index report 


list load login rmscaopy rms. trm stylo 


Directory of . 12:00:27 
OS9Boot CMDS 
DEFS 


SYS 


startup RUN32 
dcheck060 


RUNS 1 


PROJECT 


DIGITAL FREQUENCY METER 


Transform the Spectrum into a digital frequency meter with the 
latest add-on from Robert Penfold. The unit is low-cost and 
involves the minimum software overhead. 


This Spectrum add-on converts the 
machine into a digital frequency meter for 
audio frequency use. The cost of the unit is 
comparable to a simple analogue fre- 
quency meter, but it has the advantage of 
greater accuracy. Nor does it require any 
difficult calibration or setting up once com- 
pleted. the unit covers a frequency range of 


e 0 to 65535 Hertz with a resolution of 1 


Hertz, and the input sensitivity is approxi- 
mately 5 millivolts RMS into 900k. Input 
protection circuitry enables high input 
levels of more than 100 volts peak to peak 
to be tolerated. 


J 
System operation 
In principle, a digital frequency meter is the 
| most simple form of frequency measuring 
equipment. the basic arrangement used is 
shown in the block diagram of Figure 1. 


Figure 1. Simplified block diagram of the 
frequency meter. 

The pulse counter circuit is initially set at 
zero, and the timing circuit then activates 
the gate for a certain length of time. The 
number of input pulses that are registered 
for a given gate period obviously depend 
on the frequency of the input signal, and 
are proportional to the frequency of this 
signal. The resolution of the unit depends 
on the length of the gate pulse, and the 
longer the pulse length then the greater the 
resolution. Many frequency meters for 
radio frequency use have quite short gate 
periods (typically about 10ms) but, for 
audio frequency use, a fairly long gate 
period of about one second is needed in 
order to give good resolution and accu- 
racy. A one second gate pulse is a conve- 
nient length to use in practice since it 
enables the reading to be updated quite 
frequently; it gives an adequate resolution 
of 1 Hertz; and the number in the counter at 
the end of the gate period is equal to the 
input frequency (in Hertz). A one second 
gate period has therefore been chosen for 

_this design. 


Of course, a practical frequency meter is 
more complex than the block diagram of 
Figure 1 would suggest, since some con- 
trol logic is required, and the timer circuit 
must be a crystal controlled type if good 
accuracy and consistent results are to be 
obtained. The use of a crystal based timer 
circuit also eliminates the need to calibrate 
the finished unit as it automatically has a 
very high degree of accuracy. 


“A low cost design with an 
up-market specification”. 


Figure 2 shows the block diagram for 
this frequency meter adaptor, which is 
based on the Z80A CTC. This is the 
counter timer chip in the Z80A series of 
peripheral devices, and it contains four 8- 
bit counter timers. There are two basic 
ways of using the timers. In the counter 
mode pulses that are fed to an input pin are 
counted, and all the timers are down coun- 


ters. There is an output which pulses high 
each time a zero count is reached. In the 
second mode clock pulses (normally 


- supplied by the system clock) are counted. 


This second mode is the “timer” mode, and 
it is normally used to provide output pulses 
at regular intervals on the zero count out- 
put of the counter, or to generate interrupts 
at regular intervals. In the timer mode a 
pre-scaler which divides by either 16 or 
256 has to be used ahead of the 8-bit 
counter, but the pre-scaler is not available 
in the counter mode. 

In this circuit one of the 8-bit counters is 
used in the timer mode and, together with 
another counter which is used in the 
counter mode, it acts as a divider which 
forms part of the circuit that generates the 
gate pulse. The Spectrum has a clock out- 
put, but this is not a regular signal and it is 
not used as the timebase for this design. 
Instead a separate oscillator using an inex- 
pensive 4MHz crystal is included in the fre- 
quency meter adaptor and acts as the 
timebase generator. This signal is first 
divided by 16 in the channel 0 pre-scaler, 
after which it is divided by 250 in the 8-bit 
counter of channel 0. The counter operates 


Figure 3. Full circuit diagram of the digital freque 


in the timer mode when a number to be 
loaded in. Input pulses can cause the 
counter to count downwards until zero is 
reached, at which point it is automatically 
re-loaded to its starting value, an output 
pulse is produced, and the cycle is 
repeated indefinitely. Therefore, in order to 
obtain the required divide by 250 action itis 
merely necessary to use a software routine 
to load 250 into the 8-bit counter. 

The output pulses from channel 0 are fed 
to the input of the channel 1 counter. This is 
used to give a further division by 250 to 
give an output frequency of 4HZ. This sig- 
nal is then divided by a discrete divide by 8 
circuit which produces an output fre- 
quency of 0.3HZ. This gives an output sig- 
nal that is low for one second, high for one 
second, and so on, giving the required one 
second gate period, at one second inter- 
vals. The frequency reading is therefore 
updated every two seconds. 

In most cases the input signal will not be 

at standard logic levels, and will not even 
be a pulse of squarewave type. Some 
interfacing circuitry between the input and 
the gate is therefore needed. 
- Asimple clipping circuit provides over- 
load protection, and this is followed by a 
buffer amplifier which gives the unit a high 
input impedance so that minimal loading is 
placed on the circuit under investigation. 
The next stage is an amplifier which boosts 
the sensitivity by over 40dB (100 times) 
and this is followed by a trigger circuit. The 
latter gives an output at ordinary logic 
levels provided the input level is sufficient 
to drive it properly. If the input signal is 
inadequate there is no output signal from 
the trigger circuit, and this helps to avoid 
misleading readings with marginal input 
levels. 

The 16-bit counter is formed by the two 


This is built around the Z80 CTC which is the work horse of the design. 


Figure 2. Block diagram of a practical frequency meter which takes into account the requirement of (4m 


signal pre-conditioning and sophisticated gating circuitry to ensure overall accuracy. 


8-bit counters of channels 2 and 3, which 
are connected so that channel 3 counts the 
channel 2 zero-count output pulses. Chan- 
nel 2 therefore provides the low byte while 
channel 3 provides the high byte of the 
result. 

On the face of it there is a flaw in this 
arrangement, in that there is no control cir- 
cuit to ensure that the 16-bit counter is 
read and then reset to 65535 at suitable 
times. In fact the computer effectively pro- 
vides the control circuit, although it is really 
software rather than hardware that handles 
this. The basic technique is to read the 
counter, and then take a second reading 
about a quarter of a second later. If the 
readings are different the counter is 
assumed to still be counting, and a new set 
of readings are taken. When two identical 


readings are obtained the counter ceases 
operation, and after some mathematical 
manipulation the result is displayed. The 
counter is then reset to 65535 ready for the 


next reading to be taken. This system [7 
works very reliably in practice, and due to |” 


the fairly long gate period a BASIC routine 
is fast enough to handle things properly. 


° eo 
Circuit operation , 
As can be seen from the circuit diagram of | 
Figure 3, the Z80A CTC (IC1) interfaces 
direct to the expansion bus of the 
Spectrum without the need for an address 
decoder. IC1 has inputs for the IORQ, M1, 


RESET, and RD control lines of the com- | 


puter. In common with other Z80 peripher- 


als, no WR input is provided and the WR [9 


signal is generated within the device by an 
absence of an active RD signal. Address 
line A5 of the Spectrum is high whenever 
the computer is performing an internal 
input/output operation. This line can there- 
fore be connected to the negative chip 
select input of IC1, and by using IN/OUT 
addresses that take this line low the device 
can be activated. Address lines A6 and A7 
are not used by the Spectrum for internal 
input/output operations, but to contro! the 
register select inputs of IC1. This places 
the four channels of the device at the fol- 
lowing addresses: 


Channel 0 65311 
Channel 1 65439 
Channel 2 65375 
Channel 3 65503 


As only partial decoding of the address 
bus is used it is possible to access each 
channel using numerous addresses, but it 
is advisable to use those listed above as 


ponent positioning. 


TO EDGE CONNECTOR 
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ER 
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Figure 5. The Spectrum edg 
DPM project. 


spurious operation of the Spectrum's } generated by aconventional single transis- 


hardware will then be avoided. 

In this application the interrupt capability 
of IC1 is not needed and R71 is used to tie 
the daisy-chain interrupt input to the posi- 
tive supply rail. The 4MHz clock signal is 


Figure 4a (above). The DFM'’s foil pattern and Figure 4b (below) the overlay showing com- 
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@ connector showing only those connections that are required for the 


devices in their protective packaging until 


tor crystal oscillator based on Tr1. No facil- 
ity to trim the operating frequency to pre- 
cisely 4MHz has been included as any 
error here will be too small to affect the 
accuracy of the unit. 

The 4Hz output of the channel 1 timer is 
coupled to the clock input of IC2 whichis a 
CMOS 4022BE 1 of 8 decoder. In this 
application it is only the “carry out” output 
at pin 12 that is used, and this provides a 
straightforward divide by eight action. IC3a 
is the signal gate, and this is actually one 
section of a CMOS 4011BE quad 2 input 
NAND gate. This allows the signal applied 
to pin 2 to produce an output at pin 3 when 
the output of IC2 is high. The output from | 
IC3a is coupled direct to the input of the 
channel 2 counter. 

Two of the gates in IC3 (IC3b and IC3c) 
are connected as inverters and used in a 
simple Schmitt Trigger circuit, but the 
fourth gate is left unused. The amplifier 
stage has Tr2 in a standard high gain com- 
mon emitter amplifier configuration. The 
buffer stage uses IC4 as a unity gain non- 
inverting amplifier which is biased by R10 
and R11. These have high values so that a 
suitably large input impedance is obtained. 
The overload protection circuit is just a 
simple diode clipping circuit using D1, D2, 
and R12. 

Only a5 volt supply is required by the cir- 
cuit, and the Spectrum is well able to 
supply this at the required current drain of 
about 100 milliamps. 


it 
Construction 
The printed, circuit design is reproduced in 
Figure 4. It is strongly recommended that 
integrated circuit holders should be used 
since all the integrated circuits are MOS 
types which are vulnerable to damage by 
high voltage static charges. Leave these 


the unit is otherwise finished, and then 
handle them as little as possible when 
plugging them into circuit. 

The 4MHz crystal is also a delicate com- 
ponent, but in this case it is a matter of tak- 
ing care to ensure that it does not overheat 
when soldered to the board. Provided each 
joint is completed within a second or two 
there is no real danger of seriously damag- 
ing this component. A plug-in crystal witha | 
suitable holder could be used, but off the 
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shelf 4MHz crystals seem to be of the HC- 
18U type which have leadout wires rather 
than pins. 

The printed circuit board is connected to 
the expansion bus of the Spectrum via a 
piece of 17-way ribbon cable about 0.5 
metres or so in length. This is fitted with the 
now readily available Spectrum type 2 by 
28-way edge connector at the computer 
end, and the other end connects direct to 
the printed circuit board. Figure 5 gives 
wiring details for the edge connector, and 
the connections on the circuit board have 
been arranged so that they match up well 
with these connections. Even so, take 
great care to ensure that the board is wired 
to the edge connector correctly. 


In use 


Connect the unit to the computer before 
switching on. Once switched on the com- 
puter should function normally — switch off 
at once and re-check the unit if normal 
operation cannot be obtained. The follow- 
ing short program is all that is needed to 
make the equipment function as a fre- 
quency meter. 


OUT 65311,5 
OUT 65311,250 
OUT 65375,71 
OUT 65375,250 


ANEW 


Dragon 
FOR 


£39.95 


OUT 65439,71 

OUT 65439,255 

OUT 65503,71 

OUT 65503,255 

LET x=1N 65439 

LEY y=IN'65503 

IF x=255 AND y=255 THEN 
GO TO 90 

PAUSE 15 

LET a=IN 65439 

LET b=IN 65503 

IF a=x AND b=y THEN 
GO TO 170 

GO TO 90 

LET z=y*256+x 

PRINT AT 11,12;“°. ” 
PRINT AT 11,12;65535-z 
GO TO 50 


There is not sufficient space available 
here to permit a detailed description of the 
Z80A CTC and programming the device. 
However, the basic scheme of things is to 
first write a control number to the control 
register, and then write the required 
number to the eight bit counter. Reading a 
channel always reads the counter and not 
the control register incidentally. Thus each 
channel occupies only one address. A con- 
trol number of 5 is used to set channel 0 in 
the mode where clock pulses are counter 
via the divide by 16 pre-scaler, and the 
other channels all have a control number of 
71 which sets them to the mode where 
pulses on their input terminal are counted. 


PARTS LIST 


Resistors (/%W 5%) 


56pF ceramic plate 
100pF ceramic plate 
10uF 25V radial elect 
100nF polyester 
100nF ceramic 

100uF 10V radial elect 


Z80A CTC 
4022BE 
4011BE 

CA3140E 
BC549 
IN4148 


Miscellaneous 

SK1 3.5mm jack 
x1 4MHz HC-18U crystal 
Metal case about 133 by 102 by 38 milli- 
metres; Printed circuit board; Spectrum 
type 2 by 28 way 0.1 inch edge connector; 
28 pin DIL IC socket; 16 pin DIL IC socket; 
14 pin DIL IC socket; 8 pin DIL IC socket; 
17 way ribbon cable, wire, fixings, etc. 


AS PERMANENT AS BASIC 
AND STRONG ENOUGH TO REPLACE IT 


MACHINE CODE 


S " = = TOOLKIT 


EXPERIENCE THE FULL 
POTENTIAL OF THE 6809 


MACHINE-CODE was never so EASY! Not just a halfway introduction based on a tentative 
approach, but a strong and permanent aid to the most rewarding form of programming. Co-Resi- 
dent with BASIC and very fast to use, the S-22 TOOLKIT will reveal anew DRAGON for you to 
tame. 

The 57 instructions available will allow you to:- Examine memory (by HEX address or 
NAME) and insert, TEXT, DATA, or MACHINE-CODE. Search for TEXT or BYTE strings, evaluate 
a BRANCH OFFSET, moving UP/DOWN and displaying: BYTES, TEXT, or DISASSEMBLED 
LINES which include branch addresses and indirect values. RUN your code to BREAKPOINTS, 
or TRACE with the most advanced facilities ever offered. Full register and/or disassembled dis- 
play option, of each step. There are 13 trace “actions” (including USR) for an “ON CONDITION” 
match TRUE/FALSE, AND or OR, for all the CPU registers testing each BIT, set, clear, or don't 
care. Three independent “condition” sets. Your code will never hide a ‘BUG’ from S-22. An intel- 
ligent SHIFT, that will not overwrite the moved block, UP/DOWN for any size or any distance. A 
powerful “WRITE TO BASIC” to include code in DATA statements, with a REM for it’s name. 
Instant HARD-COPY output whenever required. The commands are recursive and, when ended, 
will return to any previous one, this speed and flexibility is enhanced by repeat on all keys, and 
any key can be set to an input “string”. S-22 Commands can also be called (USR) within BASIC. 
The kit includes a 130 page book “INTRODUCING S-22", an appendix full of machine-code facts 
about DRAGON/S-22, the 6809 codes on an “ACTION CARD", and the ROM cartridge. 


FOR BEGINNER 
OR EXPERIENCED 
PROGRAMMER 


ASK AT YOUR COMPUTER STORE 


FOR FUN OR BUSINESS 
SYSTEM EXPANSION 
COMPUTER COMMUNICATION 


IN ALL APPLICATIONS 
MACHINE CODE EXCELS 


Mail order or Trade Enquiries 
Manufacturers U.K. Agent 
Tel: 0724 871756 
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TOMORROWS TECHNOLOGY TODAY Ltd. 


247 Ashby High Street, Scunthorpe, 
SOUTH HUMBERSIDE DN16 2SQ 
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MSX 
HARDWARE HIGHLIGHTS 


In previous months Gary Evans has looked 
at various aspects of the MSX specification. 
This month the emphasis is on a detailed 
examination of a typical MSX computer's 


hardware. 


The major features of the MSX standard 
can be summed up in just a couple of sen- 
tences. Take a Z80 MPU, a Texas VDP and 
GI PSG, throw in 32K or ROM-based MSX 
BASIC and you will have a thumb nail 
sketch of an MSX machine. The July issue 
of E&CM provided just such an overview of 
the MSX hardware although it ran to 
slightly more than three sentences! Since 
preparing that feature E&CM has obtained 
a copy of the full MSX specification which 
reveals that there are quite a number of 
important aspects of the hardware 
architecture that were not fully explained in 


1 
SLOT FOR 


—— ALLOCATE SLOT 0 FOR PAGE 6 
ALLOCATE SLOT 0 FOR PAGE } 
ALLOCATE SLOT 2 FOR PAGE 2 
ALLOCATE SLOT 1 FOR PAGE 3 


Table 2. Slot select register’s allocation map. 
our earlier feature. 


MSX A to Z 


The memory map of Table 1 reveals that 
= 

DISC BASIC 
SOFTWARE EXPANSION 


ze 3* 


CARTRIOGE 


GRAPHIC 
| 


256 x 192 


LSI 
GRAPHIC SPEC 
Beret 
VALUE 
LS! 
MULTI SPEC 
COLOUR eerste] 


i 
TEXT 
VALUE 


NUMBER OF 
SOLOUR CHARACTERS 


16 
COLOURS 


2 COLOURS 
OUT OF 16 
COLOURS 


Table 4. Full specification of the VDP various modes. 
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the MSX standard introduces the concept 
of a ‘slot’. More on this later, for now it's 
sufficient to note that slot 0 is designated 
the ‘system slot’. 

The BASIC ROM (together with the OS) 
occupies memory locations from 0000h to 
7FFFh leaving the upper half of the slot 
available for the system RAM. MSX BASIC 
will use the largest available RAM area that 
is installed from FFFFh to 8000h for its 
system working RAM. A minimum MSX 
configuration will consist of just 8K of 
RAM although it can be seen that the 
system treats address space in units of 


AUDIO/VIDEO CONTROL 


*KANJI CHARACTER ROM 
FLOPPY DISK CONTROLLER 


LIGHT PEN INTERFACE 


PSG (AY—3~-8910) 
errr 


NOT SPECIFIED 


Table 3.1/0 memory map. 
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oo 7" 0 0:0 


O 
1@) 
O 
oO 
O 
.@) 
16K and adding a 16K memory expansion 0 
cartridge will only add an extra 8K of O 
memory. The top 8K of RAM will simply be 1/0 


in parallel with that of the computer. 

Returning to the concept of a ‘slot’, the 
memory map shows that the basic specifi- 
cation calls for four slots so that the total 
memory space can be expanded to 256K 
(4 x 64K). Each slot in turn can be 
expanded to support another four giving a 
total of 16 slots that will support up to 14 
Mbyte of address locations. 

The slots are under the control of the slot 
select register which is port A of the 8255 
PIA and Table 2 shows the bit pattern that 
would allocate page 0 and 1 from slot 0, 
page 2 from slot 2 and page 3 from slot 0. 
Note that the physical memory is tied to a 


“MSX micros — not to be 
dismissed as mere games 
machines”. 


specific page and thus while it is possible 
to allocate page 2 of slot 3 as part of the 
map it is not possible to assign page 3 of 
slot 3 to page 0 of CPU memory space. 

A minimum system must have two slots, 
one for the system and the other for the 
cartridge. The MSX specification sheet 
hints at the fact that the choice of the word 
‘slot’ to describe the way in which memory 
is divided may led to confusion. Thus, 
while a slot allocated to a cartridge will be 
a slot both physically and conceptually, the 
system slot has no physical manifestation. 


An eye for 1/0 


Table 3 shows how the 256|/Olocationsof 80h R/W 8251 data port 
the Z80 processor are allocated withinan 81h 8251 command status port 
MSX machine. We shalt deal withthe major 82h R baud rate setting switches 


KF OON AN HWNDN Pe 


14 : Ma ( . 3 an 


Figure 2. Printer port pin out. 


aspects of this map in turn, starting with 83h R configuration setting switches --& = | CMTOUT 
the RS232 port at 80h to 88h. Thisisbased 84h W interrupt mask register Pee =| CMTIN 
around an 8251 communications interface 83h R/W 8253 counter 0 Bore Sams REMOTE+ 
chip and an 8253 programmabie interval 85h R/W 8253 counter 1 | REMOTE— 


timer IC. The port assignments within the 86h R/W 8253 counter 2 GND 
RS232 area of the I/O map areas follows: 87h W 8253 mode register 
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PIN NAME 


1. VIDEO OUTPUT AND 
COMPOSITE VIDEO 


2. RF MODULATED SIGNAL 


CASSETTE 7 
1/0 PORT a 


PRINTER i 
CARTRIDGE BUS 4 
AUDIO 


Figure 5. The connectors used for the various ports form part of the MSX specification. 


The ‘switches’ at addresses 82h and 83h 
are responsible for configuring the RS232 
channel. 82h sets the baud rate with bits 0- 
3 setting the receive rate while bits 4-7 set 
the transmit rate. Setting the appropriate 
nibble (four bits) to a hex value in the range 
Oh to Ah will set the rate to one of the fol- 
lowing rates — 50, 75, 110, 150, 300, 600, 
1200, 2400, 4800, 9600 or 19200. The 
values Bh to Eh are unassigned while a 
value of Fh will disable the channel. 
Location 83h takes care of the rest of the 
channel’s configuration. Bit 0 is the CD line 


connected directly to the RS232 connector 
while the other 7-bits perform the following 
functions. Bit 1 selects auto line feed if set 
(1), bit 2 switches between full and half 
duplex (full if set). Bit 3 determines the 
XON/OFF control enabled if set and bit 4 
determines word length; 7-bits if clear, 8 if 
set and bit 5 sets parity — even if set. Bit 6 
enables parity if high and finally bit 7 sets 
the number of stop bits, 2 if set, 1 if clear. 
Other areas of the I/O map will not con- 
cern the majority of users, the exception 
perhaps being the PP1 port. This is allo- 


cated as follows: 

A8h R/WPortA 

AQ9h R/WPortB 

AAh_ R/W Port C 

ABh Mode Register 
Although the manual documents the I/O 
locations it warns that some manu- 
facturers may not follow the spec. exactly 
(what price a standard?). In order to avoid 
any problems that this would cause, it 
suggests that all I/O is handled via operat- 
ing system calls. 


e e 
Which pin and connector 

e 
review? 
The diagrams of Figures 1 to 5 show the 
pinouts of the various connectors of an 
MSX computer and need little in the way of 
explanation. In addition, the full specifica- 
tion of the VDP’s modes is given in Table 4. 


The end .. . for the 


moment 

The formation of the MSX standard has 
taken account of the various demands that 
micro users put on their machines. The 
specification provides a flexible framework 
on which additional hardware can be con- 
structed. The MSX standard goes beyond 
the definition of a mere games machine, 
providing a versatile system which should 
meet the needs of those interested in 
exploring the hardware and software 
potential of the machines. 


What the competition 
hasn't been waiting for. 


Latest version of Forth for the BBC 
(Is not rehashed Forth 79 eee, 


Unique Stack Display Utility ——____ 


Here’s the Forth Eprom for the BBC Micro that makes all others 


out of date. 


it's Multi-Forth 83 from David Husband who has built his 
reputation for Quality Forth products with his ZX81-Forth ROM, 
Spectrum Forth-l/O Cartridge and now New Multi-Forth 83 for the BBC 
Micro. This is not rehashed Forth 79 Cade, but a completely new 
version of the Forth 83 Standard. It’s unique in that it Multi-tasks, and 
therefore the user can have a number of Forth programs executing 
simultaneously and transparently of each other. 

Multi-Forth 83 sits in the sideways ROM area of the BBC along 
with any other ROMs in use. It is compatible with the MOS, and 


SOFTWARE 
MULTI- FORTH 83 


Name. 


Address, 


Standard 6502 Assembler, a Standard Screen Editor, and a Unique 


specially vectored to enable a system to be reconfigured. It contains a | 


Stack Display Utility. 


With this Forth, David Husband has provided the BBC Micro with 
capabilities never before realised. And being 16K rather than 8K is 
twice the size of other versions. Multi-Forth 83 is supplied with an 


MULTI-FORTH 83 FO 
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| _— for Real-Time use. 


extensive Manual (170 pages plus) and at £45+ VAT itis superb value. 
Order it using the coupon adding £2:30 p&p (£5 for Europe, £10 

outside) or if you want more information, tick t 

way, it will put you one step ahead of the competition. 


serene nan POSLEOGE, 

SUBJECT TO AVAILABILITY. FOR 1.0.0.5 ONWARDS 

Send to Skywave Software, 73 Curzon Road, Bournemouth, 
BH1 4PW, Dorset, England. Tel: (0202) 302385 


RTHE BB 


16k Eprom type 27128 


Multi-tasking operating system 


at box instead. Either 


a Gia GER Ge ese _—Z 
Please send me Multi-Forth 83 for BBC Micro. £45+VAT. De-luxe System inc. Disc £80+VAT 
Cheques to Skywave Software Readers’ A/C (or enter Visa No.) = 


Please send me more information 
(FO Multi-Forth 83 ee 
[)2x81-Forthrom. BEM 
(Spectrum Forth-1/0 Cartridge 


Sk v wave 
SOFTWARE I 


C MICRO 
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Pe ee ee ~~ 


William Owen sets 
the scene for our 
communications 
special. 


Communications is now the leading 
edge of computer technology. Improve 
ments in telecommunications have 
opened up new possibilities for linking 
computers together to access each 
others’ software, data, and processing 
facilities; to send electronic mail, receive 
news, weather reports and information. 
The business world has already realised 
some of the possibilities, and now, as 
with every other field of computing, the 
technology has filtered down to the 
home micro user. 

Few Spectrum or BBC micro owners 
realise that they have a potential main- 
frame terminal or electronic messaging 
system in their hands: the only extra 
equipment they need is a modem with 
suitable software. It is also possible, with 
a little extra hardware, to download 
weather pictures from satellites, or with 
suitable software, to emulate a full DEC 
communications terminal. 

The possibilities which networking on 
the phone lines gives to the computer 
owner are immense. The obvious appli- 
cation of the new technology is access 
to information databases, not only in the 
UK but also, with the advent of packet 
switching and satellite links, in the USA — 
and for a price the home computer 
owner can afford. 

Radio hams are using computers fora 
variety of uses, including morse trans- 
mission .and reception, automatic 
station tuning, and radio telegraphy. 

Databases and bulletin boards have 
proliferated in the UK since BT began 
and Prestel service; these are examined 
by Liz Gregory in the article on page 38, 
and all the information -necessary to 
access them yourself is given. One area 
lagging behind — in terms of cost and 
frequency of usage, is electronic mail 
systems such as Telecom Gold. One 
day these will be available to the home 
user for transmission and processing of 
words. Katherine Custance has taken a 
look into the future of these systems and 
others which will soon be available, 
including cable and cellular radio. 

Another, more exciting prospect is 
the networking of large groups of com- 
puter user. Once this could only be done 
on any scale by using large mainframes, 
but it is now possible by using a 
standard 16-bit personal computer with 
suitable storage space. William Owen 
has been researching one such system 
already in use in the United States, and 
talking to the people in the UK who are 
starting the work of building such 
facilities for home computer users. 

Also included in this special supple- 
ment is a detailed description of the 
basic technical concepts involved in 
communication, together with a glos- 
sary of terms. ; 


EIES TO THE FRONT 


EIES or Electronic Information Exchange System, is a network on a 
grand scale. The system was established some ten years ago and 
today offers a vision of the future of communications. 


EIES stands for Electronic Information 
Exchange System; it is not a database, 
nor an electronic mail service: EIES can 
only be described as a network on a 
grand scale. 

The system was established in the 
mid-7Os by Professor Murray Torroff of 
the New Jersey Institute of Technology. 
Professor Torroff originally worked on 
ARPANET — the supposedly secure (it's 
been broken into a few times) large scale 
packet switched network set up by the 
US military for the exchange of inform- 
ation by scientists working on defence 
projects. EIES is similar to ARPANET, 
but was set up primarily as a sociologi- 
cal study to examine the way in which 
individuals communicate via computers. 
As such the project has been a great 
success, and points a way forward to 
the future in a way which even inter- 
active databases such as Prestel do not. 


The system 
structure 


The secret of EIES lies in its non-hierar- 
chical structure, Most databases are 
output from a central souce, Input from 
readers is restricted to simple notice 
board which are given low priority in the 
pagination. In other words, these 
| systems are little different from a news- 
|} paper with a classified advertising sec- 
tion, Electronic message services, on 
the other hand, are fully interactive but 
have no central databank or routing 
system — the emphasis is on privacy and 
confidentiality. As you will see, EIES 
takes its lead from neither system. 

The nucleus of EIES is a Perkins Elmer 
mainframe computer located in New 
Jersey, The machine is capable of hand- 
ling a total of 3000 subscribers — there 
are currently 1900, compared to 1200 in 
mid-1983. Each subscriber provides his 
or her own input to the system, firstly in 
the form of a short description of them- 
selves and their interests, Individuals 
can access each other directly, or those 
subscribers who are formed into 
groups/associations to promote a 
particular interest. Apart from = sintple 
one-to-one communication, a major 
part of EIES is taken up by conferencing. 
Conterences are usually initiated by the 
group subscribers, but unless specifi- 
cally designated private, can be acces- 
sed and addressed by any user within 
the system. 

A non-hierarchical system is therefore 
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one which allows and encourages input 
from the user rather than the system 
operators, Communication is possible 
between individual and individual, indi- 
vidual and group, and between group 
and group(s). The role of the system 
operator is restricted to ensuring ease of 
access between the subscribers. The 
operator acts as a guide — when 
requested — to take a subscriber to the 
particular part of the system, or subject, 
in which he or she is interested in. 
Torroff is said to worry little about who 
uses the system; the more diverse the 
users the better in order to study 
different types of usage and behaviour. 
A couple of large US companies have 
bulk group subscriptions for their staff. 
Other groups vary from scientists to 
journalists to political organisations, and 
of course there are a good number of 
hackers who want to find out for them- 
selves how the global village of the 
future will work. The conferences and 
conversations reflect the pre-occupa- 
tions of the users, and will range from 
discussions on nuclear power, aspects 
of science and computing, politics and 
philosophy. Users can also arrange to 
co-author notebooks for presentation to 
conferences. 


Packet switching is a cheap form of digital 
data transmission over telephone lines or via 
satellite. It is based on data compression 
techniques, enabling the inclusion of far more 
channels on one line than the wide band voice 
data links. A large amount of data from many 
different sources can therefore be sent over 
the lines to an equivalent number of destina- 
tions. 

Messages are split up into small fixed sized 
pieces (the packets}, each with a destination 
address contained within it, In most PSS net- 
works each packet is also given a sequence 
number for reassembly of the message into a 
coherent order, even if the packets making up 
the message have been sent by different 
routes at different times, 

Obviously including extra data about desti- 
nation and sequence increases the cost and 
time involved in sending the message, but in 
the long run itis much cheaper: if a long mes- 
sage of several thousand characters is sent, 
while very little address information would be 
needed it would require a slow speed com- 
munications channel, and, if many such mes- 
Sages were being sent the network would 
become unstable. 


Thanks to the packet switching 
system EIES is” an__ international 
resource. There are subscribers in many 
European countries, including Britain, 
and in Asia and the Pacific. | 

Two British users are Len Stuart of the 
Association of Amateur Computer | 
Clubs, and Sabine Kurjo, who has 
established a Peace Network also has 
pages on Micronet’s Clubspot, 


Logging on 

Using the Packet Switched System is 
extremely cheap. All that is required is a 
computer (any), a modem, and the use 
of anumber on the PSS network which 
can be obtained from registered users, 
for example Telecom Gold or Cable and 
Wireless, or directly from BT. A ten 
minute transfer of packet data from 
Britain to the US is measured in terms of 
pennies rather than pounds. 

The subscription to EIES itself is 
rather more expensive, at $75 per 
month for an unlimited number of 
accesses, The high price is inevitable in 
what is essentially a non-commercial 
enterprise, but the advantage is that 
users are given an extremely good ser- 
vice in terms of guidance through the 
system, availability, and ease of com- 
munication. 

Systems like EIES, if not EIES itself, 
will become much cheaper as time | 
passes, Already EIES is (in terms of its 
technology) outdated: two New York 
systems analysts have designed a simi- 
lar network to run on the IBM PC (with 
Winchesters) which will be able to 
handle up to 900 subscribers. Groups in 
Britain are discussing the possibilities of 
extended networking for home com- 
puter users, in particular through 
NETLINK, a study group established by 
Len Stuart and based at the Room 97 
computer resource centre in County 
Hall, London. 

EIES is perhaps a vision of the future 
of communications, extending the 
range of mass media not in terms of out- 
put from large organisations (news- 
papers, television, databases) but by 
giving individuals and small groups the 
ability to communicate their own ideas — 
telephones and letters could never offer 
this facility because they are essentially 
one-to-one communication. Large 
scale networking may go some way to | 
providing such a means if allowed to 
blossom without interference. You can 
say anything you like on EIES. 


FEATURE 


MICROCOMPUTER 
DATABASES 


The advent of low cost modems has 
enabled many people to join the micro 
communication revolution. Liz Gregory 
takes a look at the ever expanding range 
of databases accessible to anyone with 
a computer, a modem and a ‘phone line. 


The quality of facilities available to the 
user via micro/modem communication 
continues to increase with a 
corresponding fall in the price of 
necessary hardware (a modem). This is 
encouraging as micros can be put toa 
greater variety of communication uses 
without incurring huge expense. 
Besides information that may be 
available through databases operating 
with a 1200/75 baud modem — the 
Prestel standard — an additional 
300/300 baud facility will allow 
interactive communication between 
users via bulletin boards. These are 
computer ‘noticeboards’ which are 
springing up all over the country for 
enthusiasts who require information, 
need questions answered or simply 
wish to contact other users. They often 
have facilities for taking messages or 
orders if the board is a commercial 
concern, like Cashtel for example. 


“Micros can be put to a 
wide variety of 
communication use 
without huge expense”. 


Along with the British boards listed 
below there are many international 
facilities now available to the user with 
the relevant modem and these include 
links with Scandanavia and the States 
particularly. Accessing overseas may 
prove difficult and users should check 
that they have appropriate facilities on 
their hardware, as the States operate a 
different protocol to most European 
countries. Britain and most of Europe 
use the CCITT standard whereas the 
US operates on the Bell standard. 


38 - ELECTRONICS & COMPUTING MONTHLY 


‘owners, UuSeS a private database called 


4 DoS 


Viewdata provides a more substantial 
information service than, for example, 
Teletext because it is interactive and 
operates via a central computer which 
is capable of both sending and receiving 
messages from subscribers. Britain’s 
Viewdata service is Preste! which has 
around 44,000 subscribers who use the 
great variety of services available to 
micro owners. Not all databases 
operate under the Prestel system; for 
example Compunet, which is a new 
service available for Commodore 


ADP which has 12 different computers 
in operation. 

Prestel does offer many diverse 
activities ranging from teleshopping and 
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the downloading of telesoftware to 
information provision for a number of 
different groups including farmers and 
businessmen. They are currently 
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looking to improve the service and save 
users some money by introducing a 
national mailbox scheme whereby 
subscribers can gain access to their 
local Prestel computer instead of 
paying for jonger distance phone calls. 
These local rate calls will save a lot of 
on-line charges. 

One of the services on offer to users 
of Prestel is Micronet 800 which has 
brought around 10,000 subscribers 
onto the viewdata system. This is part of 
the general microcomputing section 
and Micronet subscribers can gain 
access to the services on offer within 
this particular part of Prestel without any 


“Micronet are expanding 
their scope of activity”. 


additional charges. It provides all kinds 
of features including computer news, 
news stories and features, hints and 
tips on computing, and software which 
can be downloaded directly to the 
user’s machine (usually for an extra 
charge), are keyed into a bishopgate 
terminal — a rapid on-line editing device 
which enables features to be sent to the 
mainframe and thus appear quickly on 
the screen's of subscribers. Other 
facilities include electronic mail, 
telesoftware and other areas for 
information and interaction between 
users. 

Micronet subscribers may send 
messages to one another either by 
mailbox, which is like a personalised 
letter; or via a response frame where a 
message is put onto the appropriate 
‘noticeboard’ for other users to see. 
Thus, people wishing to know any 
computing tips would look at the pages 
set aside for this. 

However, at the beginning of August, 
Micronet will introduce Chatline as a 


FEATURE 


new method of communication 
between users. The service will allow for 
realtime conversations between 
subscribers who are on-line to those 
particular pages. Thus issues may be 
discussed in an electronic conference 
as different arguments arise. There will 
be 100-200 or so pages available 
during an experimental period and the 
service will be operable initially between 


For games enthusiasts Micronet have 
introduced Starmet which is an 
interactive game capable of coping with 
up to 1,000 players at one time. The 
object is to capture as many stars as 
possible from your starting position, the 
co-ordinates of which you are given 
when you join. No financial aid is given 
and thus the more valuable stars must 
be the object of capture. Players may 
make alliances with other participants 
but there is a danger that they may be 
let down or even double-crossed. 
Moves are made on a daily basis which 
gives players plenty of time to make 
decisions. Designed by Mike Singleton, 
Starnet is already in operation and has 
several hundred players. 

The majority of Micronet subscribers 
are currently BBC owners but this could 
be changed with the introduction in mid 
August of facilities for Commodore 
owners. Probably aimed directly at 
Compunet, Micronet are hoping to 
boost subscription with this move and 
interested parties will be able to 
purchase the relevant software of 
£49.95 or a Modem 1000 complete 
with software for £129.00. Given the 
cheapness and quality of some of the 
available modems, users may wish to 
buy the software and a device which 
also operates under 300/300 baud as 
well as the 1200/75 rate required for 
Prestel. Thus they can use their 
hardware for accessing bulletin boards 
as well as viewdata. There should be 
around 80 programs available for _ 
Commodore users and about half of 
these will be free. 

Further developments which 
Micronet are planning for the future are 
an educational facility called ‘Headstart’ 
which will be a weekly program aimed at 
a 5-12 age group with the editorial 
aimed in sections at parents and 
children. Users will also be able to 
download relevant software. An 
executive Micronet service is planned 
and this will have standard business 
letters available so that details may be 
simply keyed in before hard copies are 
produced. A directory of CP/M software 
will also be included with this service 
which will appear later on this year. 
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| COMMUNICATIONS 


and beyond 


Katherine Custance takes a look 
at the future of communications 
between computers. 


When Alexander Graham Bell invented 
the telephone, he was dismissed as a 
crank by the leading American telegraph 


|} company. The people could not under- 


stand why anyone would want to speak 


| to someone else over a line when they 


could send a telegraph and have a hard 
copy at the end. 

As there was no established base of 
telephone owners there would have 
been no-one to talk to anyway! This 
logic has slowed down many develop- 
ments in communications. Before you 
can start a service you need at least two 
customers and to make money. you 
need many more. Also if people are 
happy with the old technology, why 
force ther to accept the new? 

Consequently, in the early days of 
micros, manufacturers didn't bother 
investigating communications. The 
beauty of the micro was that you could 
use it on its own. It had its own power 
and so you didn’t need to use it as a ter- 
minal to a larger machine. This meant 
that the development of consumer com- 
munications equipment lagged behind 
the development of consumer elec- 
tronics. 

But the liberalisation of British Tele- 
com, which allows other companies to 
sell their equipment direct, and the 
enormous growth of microcomputer 
owners in Britain has changed the 
attitude of manufacturers. Even the 
cheapest micro now has the option of a 
communications interface and the price 
of modems — the devices that change 
the digital computer signal into an 


analogue signal that can travel down a 


telephone line — has plummeted. 

A couple of years ago, few people 
could have predicted that some mod- 
ems would now cost under £50, and 
things are now moving so fast in the 
communications industry that com- 
panies are no longer planning more than 
one or two years ahead. 

But although hard and fast predic- 
tions are impossible, there are some 
definite trends that can give us a taste of 
microcommunications in the 1990s. 

On the hardware side each micro will 
have a built-in modem chip, which will 
cost pennies rather than tens of pounds 
to produce. The standard interfaces will 
become even more ‘standard’ and 
instead of buying or writing communica- 
tions software, all the information your 
computer needs will be burnt into the 
memory. There will also be more flexi- 
bility so you could send information at 
many different speeds and in different 
formats. 

Optical fibre cable will replace metal 
cable to connect pieces of equipment 
because it will be cheaper as mass pro- 
duction gets underway — sand, which is 
the main ingredient in making glass, is 
dirt cheap! The advantage of sending 
data as light pulses down a fibre is that it 
is not distorted by electrical interference 
or radio waves, so that the quality of the 
signal is better. 

On a larger scale, as Britain gets wired 
up with digital telephone exchanges the 
whole quality of the service will improve. 
Eventually, by the end of the century, 
there will be no need for today's mod- 
ems, because the network will be talking 
the same digital language as your com- 
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puter. 

In the next decade your home could 
have another communications network 
— cable TV. Like the telephone network 
this will be two way in most cases, so 
that you can send and receive inform- 
ation. But having the hardware is of little 
use unless there are the services there. 
Many of you will have already 


experimented with sending and receiv- 
ing messages, either directly to another 
micro or through one of the electronic 
mail services (such as Telecom Gold), 
Prestel, Micronet or a bulletin board. 
These fledgling services are already 
popular, but can be quite expensive for 
a home micro user. Some of the elec- 
tronic mail services can also be compli- 


cated for the uninitiated. Ideally, sending 
an electronic message should be 
cheaper than posting a letter or making 
a phone call. Some electronic mail com- 
panies already claim they can do this, 
but unless you're a frequent user all the 
other charges make each message 
quite expensive. 

In the next year we will see the cost of 
electronic mail slashed as the com- 
panies realise the enormous potential in 
the home micro market. The number of 
commands needed to access these 
services will also drop so that they 
become easier to use. 

More and more service providers will 
make use of the packet switched net- 
work (PSS), British Telecom's high 
speed data network. This alows them to 
offer micro users local call access. This 
means you can dial a local number to 
get onto the PSS network, rather than 
dialling directly into a computer in Lon- 
don or New York, so saving money on 
your telephone bill. 

Some mail services offer links to the 
telex network, so, in effect, you can 
send a telex from your homes In the 
future, mail services will have more of 
these links or ‘gateways’, so that you 
can contact virtually any device from a 
printer to a mainframe, by a number of 
different networks both inside Britain 
and abroad. This is all obviously useful, 
but all it really does is improve on what 
went before — it helps you contact 
someone faster and more cheaply than 
you previously could. 

What will really revolutionise the home 
micro is access to large databases, not 
only to download software, but as a 
source of information. There are many 
large databases stored on mainframes 
throughout the world with both general 
and very specialised information on 
them. Traditionally the owners of these 
databases make their money by charg- 
ing iow volume business users very high 
rates, This is changing. 

An. American company, Dialog 
Information Services, has just launched 
anew database service in the UK, called 
Knowledge Index. This is a scaled down 
version of the original Dialog database. 
The information stored by the two ser- 
vices amounts to 100 billion characters 
covering an enormous range of sub- 
jects. The initial cost is £25, which 
includes two hours of access. After that 
it costs only $24 per hour (paid at the 
current exchange rate) plus the cost of a 


local call, even though the computer is in 
America. So a five minute interrogation 
would cost not much. more than a 
pound. It uses a word search method 
which gives you a lot of information in- 
five minutes. 

Over the next few years, these 
systems will mushroom with endless 
applications both for work and leisure. 
Access to database and remote access 
to company computers will undoubtedly 
accelerate the trend towards 
‘homeworking’, where people work at 
home for part or all of the week. 

Apart from the astronimcal savings on 
overheads for businesses this will make 
an impact on the whole of society — the 
way people structure their home lives, 
where they choose to live and the leisure 
and transport industries. Working from 
home in this way does not need to be 
expensive, all you need is a cheap micro 
and an acoustic coupler. 


‘each micro will have 
a built-in modem chip’ 


The other most exciting trend in 
microcommunications is portability. At 
the moment your micro has to be near a 
power point and a telephone socket to 
send messages; in the coming years it 
will be able to communicate nationally 
and internationally from a car, a train or 
the middle of a field. 

People have used car telephones for 
a number of years, but the sophistica- 
tion of the new ‘cellular’ radio network, 
which will Come into operation next 
year, will allow you to send and receive 
data through a radio network. Initially 
this will be at fairly slow speeds and 
users would be advised to stay in one 
place, but once the technology prob- 
lems are sorted out these restrictions 
will disappear. 

Racal is now involved in a project with 
Acorn and others to install micros, 
screens and telephones into cars so the 
driver can receive up-to-date traffic 
information and other database inform- 
ation. The idea is to eventually have a 
system which is cheaper than the cost 
of today’s car telephones which will 
recognise spoken requests for inform- 
ation and be able to speak back. Maybe 
the science fiction dream of talking to 
someone on the other side of the planet 
using your wrist watch is not too far from 
reality. 


| With the arrival of the SPO256AL2, 
allophone chip, speech synthesis from the 
hardware point of view has become atrivial 
matter. However, programming 
allophones is not particularly easy, and the 
following software has been developed to 
meet that need. The illogicality of English 
orthography is such that it would be a hard 
job to make a microcomputer accept text 
and convert it to speech. Apart from being 
difficult to write, the program would also be 
extremely long. 

This program takes the input string letter 
by letter and gives the operator a choice of 
allophones to use. Although it is perfectly 
possible to input a whole sentence (or 
indeed the works of Shakespeare!) as the 
input string, it is better to have one word at 
a time. Each word can then be tested and 
added to another string which is the 
spoken sentence. The spoken string is rep- 
resented as a series of ASCII characters. 

Readers who have a speech peripheral 
other than the Electronics and Computing 
Monthly design (which nevertheless uses 
the same chip) should check that it also 
uses port 159, or otherwise aiter lines 740 
and 750 to suit the port used. 


Correction to circuit 


In order to make the E&CM circuit function 
properly and reliably, the two unused gates 
in the 74LS00 should be used to buffer the 
oscillator from the speech circuit. If they 
are not so used, the speech circuit may not 
be clocked properly, as the voltage from 
the oscillator may not swing sufficiently 
near to zero. 


® 6 
Obtaining the program 
You may wish first to refer to the Spectrum 
manual on how to obtain different colour 
papers in a string. (Press caps shift and 
symbol shift simultaneously followed by 
the colour of paper required.) When enter- 
ing the DATA lines, some of the characters 
are underlined. Make these appear on 
yellow paper by pressing CS+SS6 before 
the underlined letters, and CS+SS7 after- 
wards. 


s 

Using the program 
When RUN for the first time, you are pre- 
sented with a blank screen with the string 
input message “What do you want me to 
say”. Enter the first word of your message, 
for example “Halt”, then press ENTER. 

You will be presented with the word 
“halt” stripped of capital letters followed by 
a reverse block h and a request to press 
one of eight numbers. Opposite each 
number is a word with one or more letters 
on yellow paper. Assuming that you want 
the h to sound like the h in hose, then press 
2. You then get the word printed again, this 
time with the a on yellow paper, and 
another sequence of numbers and words. 
If you decide that the a in “halt” is like the 
“au” in “aught”, then press 1. Then do the 
same with I and t. Then the computer will 
say “halt” over and over again until you 
press ENTER. 
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Allophones and Orthography* 


Or how to make the most of your speech 
synthesiser. By John De Rivaz. 


*Correct or conventional spelling; spelling with reference to its correctness for those of you who were 


wondering. 


Watford’s new synthesiser (above) provides a ready made collection of words. 


If you didn't like the way it said the word 
and want to try again, then press r and 
repeat the process. 

Assuming that you approved, then press 
a to add it to the sentence you are compos- 
ing. You’ll get a beep to show this has been 
done. If you wish, you may then press i to 
hear the sentence so far, (Obviously in this 
case it will just say “halt”.) 


lf you want to add a pause, then press r 
to enter the next word, and enter a couple 
of periods “..”. You will, of course, be 
greeted by silence. But press ENTER to get 
the menu, and add these to the sentence. 

The next word is “you”. Press r to start it, 
and when you get the prompt, enter the 
word. The first letter y is straightforward, 
press 5 for the y in “yes”. Remember, the o 
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PROJECT 


is not sounded, so when asked for this, 
press s for skip. You might think that the ou 
is like the u in “computer”, therefore press 
1. However, when you try this, is doesn’t 
sound right. Therefore, repeat the word 
and then press 7 for u in “sue”. Once satis- 
fied, press a to add it to the sentence. 
Assuming you don’t want a pause here, 
the next word is entered; “will” has no 
peculiarities, except the final i is skipped. 
“be” is the next word, and then, finally, “ex- 


LISTING 1 


terminated”. This demonstrates that x is 
automatically entered, (as is qu). You now 
have a string: 


?7;Q1’=C&ROQ&c7 & +M[1X40/81 +9$ 


which you can LPRINT, save on cassette or 
just copy off the screen to add into your 
own program based on a popular TV 
series! There is no copyright paronoia 
about lines 720 to 770. Readers of E&CM 
may use them to their heart's content in 


their own program or for publication! 


Program notes 


The listing starts with the main data areas, 
The data is made up in blocks, one for each 
letter of the alphabet. The first item is this 
letter, followed by example words using it. 
These are followed by a slash (/) and their 
respective allophones. The reason it is pre- 
sented in this way is that the program can 


10 REM Speech software development aid (c) RTL 1994, Available on cassette from 


: ot Th, Westowan, Por thtowan, Truro, Cornwail TR4 GAX for £2 post free, 


0 Ren sent yor ublication 25 Nay 1984 
30 LET s$=CHRE 3 
: bet "a" "aught", "fat", "great™, "hair", “fara”,*clear*,"pinta”, MPM MOEN 2B M20", "AT" 959" "GON US" 


80 DATA "b*, rib” s"bigh"/", "28", gy" 


100 DATA ‘c" *coaputer, “sky” s “crane”, "church", "/*, "42", "41", "8", "50" 
120 DATs "d","could®, "do", "/" ce 
io ATA * "pe", thend", "see", “great”, “Label”, "computer", "herd", "clear", */", “7 "19", "20", "82", "SE", 880" "GO" 
i aA net Mire", */*, "40" = | 
He adh “g'y "beige", “quest”, “go 5 “wig Py Mang’ "7" "58" "8", OL", M54", AG" 


200 DATA "h", "he", "hoe", *whig’ 


"ET" "fitting’,” 
230 REM - aad 
240 DATA "3", "judge", "/", "10" 
250 REN == 
240 DATA “k" "computer", 


"church", "they", "bathe", "thin", “shirt”, a EE gl 


sky" thar” "bird", wig’, oye ye "4", "47", ve v2", "43" 


"sky" ; “crane”, are Fare? eee 


290 DATA "I" "Label", "luck", wen 62", ase 


te +0 ae aa oie 


320 DATA "n"," 


360 DATA “p"," pub" ’ 


epee 


Barn’, "no", "bang", "/", "21", "56", "ay" 


3 "g" paught’, "cot", "cank", "toy", "to", "food", "out", "snow", "store", Mee ee ae Oa eral 
we, 
350 REM -- 


vu :"4a", ae "18", Da ad cae aye 


at i i H", cou 
’ a 


370 REX 

380 DATA "qu", "gi","2","42", "46" 

390 REM qu special 

Hs ee roy hair’, s "computer", "bird", "stare", "farm", "clear", "read", “brain”, "/", ot 7 calree teer) ae e  s S 

$20 DATA "s" "sat", "shirt", earner ier ae 
430 REM 
| 440 DATA "t" "they", bathe", "thin", its", "ta", oe Ee ae 2d ALT ta 
450 REM --- : 
| i a ‘y" s"computer”, "succeed", * aught", "out", "curd", "quest, "eue” ee eae ae ay ae Moe a", ee" 
4] = -- “= = = : 
| 480 DATA "v", "even", */*, "35" 
} 490 REM 
| 500 DATA "w", "whi g” : “wood "7", "48", "46" | 
} 5id REM | 
$20 DATA "ne", "ei", "Af", "55" 
i 530 REM x : ecial’ 
a sf "y : “Bky"s “toys "hay", “typical”, "yes" ee ya ee" 2" 2" 
i 560 DATA "2" "700", os ra 
570 REM 
i 590 DATA * ‘_ ve “als a ne" ee sere 
i £94 DATA rahe, aye sah, as a thar f gin 93qh “WG? 5 i, RAE Pak Odean Ela "gt, "Ay", "8" ie ae i a » 40", nee La yar", aes Se "$3", wee | 
I 600 60 TO 909 
: 610 REM 490% NUMBER ONE TO NINE IN ALLOPHONES 
620 DATA 43,12,12,39,53,0: REM ZERO | 

$30 DATA 44, 25,11,0: BNE 
640 DATA 13,31,9: "REM THO 
| 650 DATA 40,14, 1%, Qs REM THREE | 

640 DATA 40, 5@, 0 REM FOUR 

61 DATA 4076, 40,02 REM FIVE | 
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easily be modified if some extra allophones 
are added in later. It may be found that 
some additional modifications can be 
thought of. (An example is “sue” under u.) 
Refer to page 19 of January 1984 E&CM. 

The data at line 590 may be used to 
insert stops if required. The data is 
allophones that require stops, and the 
inverse slash (/ is used to differentiate 
between fields. 

Next follows the data for the numerals, 


490 DATA 55,42 eA Se O: REM SFY 

£70 DATA 55575355743 1,0: REM SEVEN 

700 DATA 20,2,13,0: REM EIGHT 

710 DSTA 36, by "t1s0s REM NINE 

720 REM subroutine = gay phrase af 
730 FOR n=i TO LEN ag 

STF IN ES90127 THEN GO TO 740 

756 OUT $59, (CODE 2${n}-34) 

DIF aginico? " THEN NEXT n 

T7O RETURN 


Tah REN ain toad 

ae ai tet} 205 

0 INPUT “What do you went se to say? 
S10 LET ate"": FOR j=i TO LEM bg: 


IF bt 
a4¢ RESTORE o20+198VAL £4 (3) 

850 REAR cs IF c=0 THEN G2 Th i110 
840 LET af=a$+CHR$ ic+3hi: 60 TG 800 


B74 
ga0 RESTORE 530. 
890 CLS : PRINT bSt TO j-t)5 


903 LET c=0: READ cf: PRINT 
910 READ c$: IF c#="!" THEN G0 TO 760 
920 IF cé="ni" THEN FOR g=1 70 2: 
920 fF c$="l" THEN FOR g=1 TO 3: 


TF paid} o="A" AaNe bsp (s"2" THEN LET bé(jt= 
ee mgm QR be{iie"9* THEN GO TO 270 


Q TF b$tjiesta" ANB beisitetz " THEN RESTORE (60+20a(CBDE BSi3)-97}1: 


PAPER GrbS(ilsz PRINT bSCHHL TO: 
INVERSE {38 


READ c$: LET af=aS+CHR$ t34+VAL cf): 
READ co: LET a$=a6+CHR$ (S44VAL cB): 


as given in the origina! E&CM article, and 
after this comes the subroutine to, say, a 
string composed of the allophones plus 36. 
The reason why 36 is added is so that these 
strings are visible when printed, and can 
therefore be used in magazine published 
listings. The characters “ and # were 
avoided, as they may upset DATA state- 
ments and some printers. 

Line 800 starts the program itself. The 
string inputted is taken letter by letter, and 


"bd 


CHRS (CODE B41 5} +32) 


69 72 999 


PRINT 


NEXT g: 


943 PRINT "Prese = for" 
BY LET czctd: PRINT cp", “yo: GO TO 919 
94) PRINT "s, ckip" 


970 LET d$= THEEYS: 
940 iF dg="s" 


TF d$="" THEN GO TO 979 
OR d$="$" THEN GC TO 1119 


990 IF dé<"t" OR dSeSTRS c THEN GO TO 970 


£000 FOR . 1 TO VAL 
ne G REM 
102% RE 
1020 RESTORE Sd: 
184) FEAR e$: 
1950 IF eag="\" THEN LET shift=ts 
1060 REM add allophene to string 
{O70 LET ag=a$+ChR$ (VAL cH+24! 
i RE# double voiceless ieicatives 
{109 1F j vt THEN TF b@ij-t)} 
1110 NEXT jr LET at=a$+CHR$ 14 
1130 CLS : 
key to continue, ” 

{139 BO SUB 730: PAUSE 2O+{OERND: 
$140 QUT 159,0 

$20 PRINT "Press e to end 


d$; READ co: NEXT ¢ 
find whether stop required 


LET shia ft=4 


a to add word to sentence 


IF c$="" THEN GO TO 1160 


word ” 

1160 LET c$=INKEY$s 
i470 (F c$="h* THEN GO TO 1126 

$190 IF c$="c" THEN LPRINT st: LPRINT : 
1190 TF c$="s" THEN DIM z$(LEN ag}: 


TF ef=c# THEN LET at=a$tCHR (27tshifti: 
GO TG 104¢ 


yo" " GND fc$="29" OR ch="40" OR o$="5") 
PRIN? "This i5 the werd string 


TF TNKEYS="" THEN 


for vourprograa:"* 


GO TR 1976 


8G TG 2150 


h to hear word again 


gd to SAVE sentence c to 


BO TO 4140 
LET z2$=a$: 


SAVE “word” BATA 2${) 


LE a$=e$; 60 TO {140 


1200 IF c#="r" THEN LET ag=""; 60 TO 800 
1210 IF ct="i" THEN LET eg=a$: LET af=s$: G0 SUS 730: 
1220 IF c#¢"a" THEN 69 TO 1270 


230 LET 
1740 TF LEN s#i2 THEN IF sa(} 
1250 IF LEN ¢$=0 THEN LET S$=CHR$ 3 
£260 GO FQ £124 

$27) IF ct="d" THEN DIM 2$4LEN s#}; 
{280 IF c$¢>"e" THEN BEEP 
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s$=s4( TE LEN Pes 34tat: BEEP .1,. 
Seige 39 THER let's a Ba{2 HD 


LET 2$=5$: 
124.2: GO TH 1140 


: LET a 
: GO TR £249 


SAVE “sentence” DATA 241} 


ag’ "This is the sentence string 


3 to near 
PRINT 


PROJECT 


each letter is used to select data as previ- 
ously described. X and G get special treat- 
ment and are made up of two allophones 
as shown in their respective DATA state- 
ments. These can be changed if required. 

At line 1030, a check is made to see if a 
stop is required before actually adding the 
allophone to the string a$. In 1100, doubie 
voiceless fricatives are added. 

The final menu is dealt with in lines 1120 
onwards. a 


BO 12 4119 
NEST g: LET isjets 


$0 10 1215 


THEN LET e¢=at+c$ 


foryour program" st’ "Press any 


s to SRV word 
r te produce another 


senteece 
sentence 
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FLEX and OS9 have been 
fighting for the affections of . 
6809 users. Dragon Data 
recently introduced OS9 to the 
home computing fraternity 
and now, as Lee Francis 
reports Compusense have 
configured FLEX for this 


computer. 


When it comes to operating 
systems designed for the 6009 
processor the MPU has what 
can only be described as an 
embarrassment of riches. 
Dragon Data managed to 
launch the OS9 operating 
system for their computer 
shortly before their current 
financial problems and this 
excellent 6809 OS and its 
Dragon implementation is 
covered elsewhere in this issue 
of E&CM. 

OS9 is however just one of 
two operating systems 
designed for the 6809. The 
other contender in the field is 
TSC’s FLEX which has just 
been released in a version 
tailored to the Dragon. The 
battle between OS9 and FLEX 
has been going on for anumber 
of years and each OS can point 
to users that consider its 
features to be better than the 
other. Unbiased observers 
though often concede that 
FLEX has the edge in a number 
of areas. 

This article does not set out 
to be a users guide to FLEX nor 
indeed will it concern itself with 
a comparison between FLEX 
and OS9-— these matters will be 
the subject of later features; 
instead this brief piece will 
attempt to give a little 
background information on the 
FLEX OS and to examine the 
way in which it has come to the 
UK market. 


Compusense and 
FLEX 


FLEX was developed by 
Technical Systems Consultants 
Inc USA (hereafter referred to 


as TSC) and, as we have said 
above, has been around for 
some time. It has has a loyal UK 
following but, as is so often the 
case, in this context the word 
loyal goes hand in hand with 
small. The problem is a 
common one in that TSC in the 
States inevitably find it hard to 
offer the sort of support that a 
package such as FLEX 
demands. This has put many 
people off adapting FLEX for 
their machines. The other 
reason that FLEX has not had a 
wider UK reader base is that, 
until recently, there has not 
been a great deal of low cost 
hardware on which to run the 
OS. The E&CM Hi-res computer 
was based on the 6809 
processor and FLEX was 
configured for this machine. 
Unfortunately constructing the 
computer was a job for 
somebody with a great deal of 
hardware knowledge and this 
prevented many people from 
tackling the project. The 
Dragon computer and indeed 
Tandy’s Co-Co are the only 
popular UK machines to have 
adopted the 6809 processor 
and it comes as no surprise that 
FLEX is now available for these 
machines. _ 

The difficulties of the 
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FLEX 


and the dragon 


remoteness of TSC have been 
overcome now that 
Compusense have been 
appointed UK distributors of 
the package but perhaps 
distributor is the wrong word as 
it implies a fairly passive role for 
Compusense. 

The form of the licence that 
Compusense have been 
granted is unique and allows 
the Company to distribute 
FLEX, its editor and assembler 
on any designated hardware. 
This overcomes one of the 
major factors when determining 
a manufacturer choice of OS, 
namely cost. 


Terms of 
endearment 


The agreement allows 
Compusense to offer FLEX to 
an OEM for a small initial fee 
plus a unit price that is based on 
volume of order. This is in 
contrast to the previous 
arrangements when a typical 
fee would be of the order of 
$18,000 for the end user and 
this would be restricted to a 
single item of hardware. An 
alternative, though still 
expensive opinion was the part 
licence arrangement when the 
initial fee would be smaller, 


about $8,000 but a $75 per 
copy royalty was charged. 
These figures did not, by the 
way, include any configuration 
work on the part of TSC. 

In contrast Compusense are 
prepared to undertake 
configuration work, although 
must charge for this, and can 
offer FLEX implementations for 
as little as £50. This is the sort of 
price ahome user is charged for 
Dragon Data's OS9 and as the 
question of support for this OS 
must be called into question at 
present, FLEX is an attractive 
proposition for many Dragon 
users. 


Compatible 
software 


One of the attractions of the 
OS9 package was the number 
of utility packages that Dragon 
managed to produce for 
running under the OS: word 
processor, spreadsheet, 
database etc. The situation with 
FLEX is, if anything, stightly 
better and there are a wealth of 
packages written for FLEX. 
Once again Compusense are 
handling the distribution of 
these 
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The future 


There can be no doubt that the 
6809 and either FLEX or OS9 
have major attractions for the 
home user. The fate of the 
Dragon computer is still in the 
balance but with the arrival of 
6809 second processors for the 
BBC micro, many people will 
have the chance to set upa 
system capable of running 
either OS. 

We shall be looking at some 
of these second processors 
and at Flex in next month's 
E&CM. 


FLEX applications 


While some computer users will 
kit themselves out with either 
OS9 or FLEX in order that they 
may gain experience of using a 
computer system under control 
of a ‘real’ operating system, 
many more will see the OS as 
merely a means to an end — the 
end being to run applications 
software. 

Before describing some of 
the many applications 
packages available it would be 
as well to look at the sort of 
price you can expect to pay for 
typical items of software. 

So, returning to OS9 for a 
moment, one of the major 
attractions of Dragon Data's 
launch of this OS, together with 
a suite of application software, 
was that they were able to 
maket it at such low cost. The 
complete range of items each 
managed to break the sub-£100 
barrier, in some cases by a 
comfortable margin. The 
company managed to achieve 
this by obtaining an ‘outright 
licence’ from the copyright 
holders Microware. This 
process meant that Dragon 
purchased considerable 
numbers of the various 
packages and paid for them ‘up 
front’ — this according to 
reports involved a sum of 
money in the region of 
$200,000. It is ironic that this 
action probably contributed to 
the demise of Dragon although 
it is still difficult for others to 
compete on cost of software. 

The situation is much the 
same in the States where an 
outright licence was obtained in 
respect of Tandy’s (or Radio 
Shack’s) colour computer 
which is known as Co Co in the 
US. The Co Co is virtually 
identical to the Dragon in both 
its hardware and software and 
so the parallels with the UK 
market are interesting. The 
effect of Co Co's outright 
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TYPE, / SIZE 
FLEX ~SYS 
ERRORS 
PRINT 
SERIAL 
APPEND 


«SYS 
«SYS 
«SYS 
- CMD 
ASME » CMD 
ASN » CMD 
BACKUP .CMD 
BAUD - CMD 
BUILD 


CAT 


» CMD 
«CMD 


COPY 


» CMD 
Cs . CMD 
DATE «CMD 
DELETE .CMD 
DRIVES .CMD 
EDIT - CMD 
EXEC «CMD 
H . CMD 
I . CMD 
JUMP - CMD 
» CMD 


» CMD 


LINE 
LIST 
NEWDISK .CMD 10 


0 » CMD 2 


F 
PROT 
RENAME 


STEF 
TTYSET 
VERIFY 
VERSION 
XOUT 
STARTUP 
WELCOME 
DEMO1 
cs 

cS 

cs 

CS 

cs 

cs 

cs 

cs 
CSTEST 
SERSYS 


SECTORS LEFT = 471 


Directory of FLEX master disc showing the wide range of facilities 
provided by the OS. We shail be returning for a closer look at FLEX in 


use in a future issue of E&CM. 


licence is to dramatically 
reduce the price of FLEX or OS9 
software for the machine - it is 
typically half the price of 
standard packages. 

Neither the Dragon nor Co Co 
is capable of running standard 
software as this demands a 
single density disk format, 
whereas the home machines 


have adopted a double density 
format. Standard software will 
not BOOT although, with a little 
ingenuity it is possible to write a 
single density driver —but that’s 
another story. 

There is also a hurdle that 
prevents the running of some 
software configured for the Co 
Co on the Dragon. This is 


because the Co Co does not 
have an equivalent of the 
Dragon’s 51 column mode 
which causes difficulties when 
running some packages. 

The best source of 
information about both FLEX 
and OS9 software is a magazine 
called Soft News the first issue 
of which recently appeared in 
the US. This magazine is in 
effect a revamped version of 
the Frank Hogg Laboratories 
catalogue. It goes beyond the 
concept of a catalogue and not 
only includes details of the vast 
range of packages distributed 
by the company but also 
contains anumber of interesting 
articles about the two OS's. 

Compusense will be 
distributing the catalogue in this 
country and an A4 stamped 
addressed envelope will secure 
a copy of Soft News. 
£’s to $’s 

The dollar prices quoted in 
the catalogue convert rather 
painfully into pounds (hardly 
surprising in view of the current 
exchange rate and 
transportation costs) and in 
addition to that there is the 
dreaded VAT at 15%. 

Compusense will be happy to 
import any item in FHL’s 
magazine although the 
company foresee that £100 will 
present a cost barrier and see 
most sales having a value 
below this figure. For this sort of 
money it will be possible to get 
FLEX versions of Stylograph, 
database packages and 
spreadsheet software. 

The battle between FLEX and 
O89 for the affections of 6809 
users has been going on fora 
number of years now. OS9 is 
the younger of the two 
operating systems and does 
have the advantage of being 
‘UNIX like’. As UNIX is likely to 
become increasingly common 
in the future OS9 makes an 
ideal vehicle for 8-bit micro 
users to gain some familiarity 
with a look-alike. Meanwhile 
the old guard see OS9 as a 
young upstart and point out 
that in many areas FLEX has 
advantages over OS9. 

In the end it is down to a 
matter of personal preference. 
However, in this country the 
battle could well be won by OS9 
if only because it costs so much 
less than FLEX because of that 
outright licence of Dragon 
Data's. 

Compusense’s address is 
286D Green Lanes, London 
N16. 01-882 0681. 
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This port is implemented through the joint 
efforts of a 6850 ACIA and a customised 
ULA chip. It is only necessary to know 
about the 6850 ACIA in order to be able to 
adjust the use of the serial interface, all 
other aspects being well covered by 
operating system calls. 

The 6850 ACIA has only two access 
addresses, as shown in Figure 1. The first 
address (SHEILA &08) is for the status and 
control registers and the second address is 
for the data I/O registers. Notice that it is 
not possible to write to the status register 
or read the control register. Figure 2 
shows a simplified diagram of the internal 
registers and how they are interconnected. 


Control register 


The operation of the 6850 ACIA within the 


Figure 2. 6850 ACIA register layout. 


RS423 and the BBC 


In this extract from a McGraw-Hill book, 
Colin Opie investigates the BBC micro’s 
RS232 channel. The book, Interfacing the 
BBC micro, is available from leading 
bookshops at £8.95. It contains a wide 
range of useful information on the BBC. 


BBC computer is such that a little caution 
is required over how, and which bits of, the 
control register may be altered. As far as 
this text is concerned the discussions will 
be limited to the alteration of serial data for- 
mats only. 

Figure 3 shows that control register bits 
2 to 4 determine the format of the serial 
data. As three bits are used, eight options 
are open to us. The BBC computer defaults 
to option 5 (ie 8 bits, no parity, and 1 stop 
bit). Altering the serial data format is 
extremely simple and achieved by using 
the ‘FX’ call: 

*FX 156,n,227 
where ‘n’ is the operating system format 
value shown in Figure 3. Notice that this 


value is the same as four times the binary 
pattern value for the appropriate bits in the 


P = parallel transfer 
S = serial transfer 
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control register. It would not be at all com- 
mon for this data format to be changed in 
any one application and therefore the ‘FX’ 
form of operating system call is quite 
adequate. Always remember that this call 
must be used in order to ensure that the 
other bits in the control register do not 
become adversely affected. 


Status register 


Provided you keep to the limitation defined 
above and only use the RS423 interface for 
simple |/O transfers, there are only three 
bits within the status register which are 
pertinent. (Other bits, in both the control 
and status registers, are mainly concerned 
with interrupts and error detection). 

The 6850 ACIA status register is a little 
like the interrupt flag register of the 6522 
VIA. In other words, it contains flags which 
indicate some activity, but these flags do 
not necessarily generate interrupts — they 
may be either monitored or used to gener- 
ate IRQ signals. Figure 4 shows the three 
bits which are of use to us. Note that, as 
with most ‘flag’ registers, bit 7 is used to 
indicate that it was this device which gen- 
erated an IRQ signal. 


Programming the RS423 
port 


Sending and receiving data through the 
RS423 port is simply a matter of taking 
account of the flags in the status register 
and accessing the input and output data 
buffers. 

When inputting serial data it is necessary 
to watch out for bit 0 of the status register 
(RDRF). This bit will go ‘high’ when a byte is 
transferred from RB to RA. If the input data 
buffer RA is not read before the input logic 
has successfully collected a second byte, 
then the original one will be lost, because it 
will be overwritten in the buffer. 

When writing data, two conditions need 
to be catered for. Firstly, the CTS bit in the 


Status 
register 


Data 
input 
buffer 


Figure 1. 6850 ACIA internal registers. 


status register (bit 3) must be ‘low’, as this 
indicates that the external device is willing 
to accept data (ie is not busy). A data byte 
should never be sent to the data output 
buffer TA if the CTS flag is ‘high’. Secondly, 
and assuming that CTS is found to be 
‘low’, the TDRE flag (bit 1) must be 
checked. When the internal logic transfers 
a byte from the output buffer TA to the 
serial output register logic TB, this TDRE 
flag goes ‘high’ — signifying that a sub- 
sequent byte may now be loaded into the 
output buffer. Ignoring either the CTS bit or 
the TDRE bit will cause bytes of data to be 
lost from the output stream. 
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BAe peenes 


Figure 3, Data format control. 


2 e 

user-print routine 
Selecting a printer type, on the BBC com- 
puter, is a simple matter of using the 
“FX5,n' command. If ‘“FX5,3’ is issued 
then a user-supplied routine is called, 
through the UPTV vector at address &222, 
whenever data is to be sent to a ‘printer’ 
(or to/from some other suitable device, ie, it 
does not have to be a printer). 

User-print routines have to obey certain 
rules and respond to a given set of access 
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types, called reasons. When setting up 
such a routine it is vital that the vector at 
&222 is set to point to the appropriate code 
before the “*FX5,3’ command is given, in 
order that the software can be accessed 
during the actual initialisation procedure. 


User-print routine 
operation 


First and foremost the routine must take 
account of the use of Ctrl-B and Ctrl-C for 


the switching on and off of the printer out- 
put stream. Once this is taken care of, the 
method of transferring data will depend 
upon the interface being used and upon 
whether interrupts or monitoring opera- 
tions are being performed. 

For monitoring operations the following 
sequence of events should be catered for: 


BEGIN 
IF NOT (printer-busy) 
THEN IF (buffer-empty) 
THEN set-dorma 
ELSE BEGIN 
take-data; 
send-data; 
set-active 
END; 
END. 


Taking bytes of data from the printer out- 
put buffer is simply a matter of using an 
OSBYTE call with A=&91 (145). The buffer 
number (ie 3) must also be in the X register. 
On exit from the OSBYTE call the Carry flag 
(C) will be set (ie C=1) if the buffer was 
empty. If the buffer did have something in it 
then the Carry flag will be clear and register 
Y will contain the character retrieved. 
Sending the data out will depend purely 
upon which interface is being used. If you 


ELECTRONICS & COMPUTING MONTHLY - 53 


parallel printer interface and the RS423 
port. With this in mind the example 
described below shows the use of the 
serial interface through user-print routines. 


e 

Serial port 

The program (called SINT) is shown in 
Figure 5 and is entirely self-contained. 
Although it does not actually do anything in 
itself, it does show up some important 
points and will provide a convenient build- 
ing block for your own routines. 

The main purpose of producing the pro- 
gram was to enable certain application 
programs to access different kinds of serial 
printers. As it stands in Listing 1 it does not 
do anything apart from setting up a com- 
pletely standard RS423 driver routine run- 
ning at 9600 baud. However, there are two 
places near the end of the Assembler pro- 
cedure which allow for both modification of 
data sent and subsequent operations to be 
performed if the data sent should require it. 
The definition of the task for this routine is 

Bp NER . Bas dias hee such that reason code 5 is ignored. Notice 
Figure 4. 6850 ACIA status registers. that the vector at &222 is not set up until 
are using interrupts then the interrupting | A=&7B (123). No parameters are required. | the code actually exists and that the user- 
device should be checked for, within your An | print routine is not selected until the vector 
interrupt service routine, in the normal way. examp e is set. Itis significant that ‘FX’ calls may still 
Making a routine ‘dormant’ can also be | The two most available and obvious inter- | be used to select the baud rate, and so on 
achieved by using an OSBYTE call with | faces to use are the already existent | for the interface. “ 


ce Computer Concepts 
Available soon.. 


New easy-to-use Termi || ROM for connecting 
your BBC micro to other computers, direct 
or via a telephone and modem. 


REVIEWED IN THIS ISSUE 
Price £33.35 incl. 


Please write or telephone for details; 
Computer Concepts, Gaddesden Place, 
Hemel! Hempstead, Herts HP2 6EX 


Telephone; (0442) 63933 


Bri 
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The Amateur Robot Association has 
announced that they are to take an 
interest in the Fischertechnik robot 
building kit which, as we report 
elsewhere in this issue, is now 
available in the UK after a successful 
launch onto the German market. 

The Association which has its 
office at 26 Mill Hill, Weston Colville, 
Cambridge CB1 5NY, publishes a 
bi-monthly newsletter which will 
among other things use as a forum 
for experimenters with Fischertechnik 
computer controlled construction 
projects. The ARA which charges 
£4.50 for Associate Members and 
£12 for an annual subscription to-the 
bulletin is requesting its readers to 
give details of their efforts, quandries 
and requests. 

One interesting aspect of the 
ARA's activity is to provide 
connections with the American 
amateur robot organisations. The 
Robot Society of America (RSA) and 
Robotic Experimenters. American 
Leaque (REAL) both have a number 
of branches mainly on the West 
Coast. The various organisations are 
already talking to each other and 
among the thirty or so branches there 
are almast two hundred Americans 
who are building robots of many 
levals of sophistication. tt would 
seem that amateur roboticists badly 
need a forum and lines of 
communications such as the ARA 
represents for coping with the detail 
of what is available on the amateur 
robot market. 

That market for robot components 
and kits is not as well served as here 
as it is in America. The shops and 
retail outlets which specialise in 
robotic product and development 
are beginning to multiply over there. 
One of the best, Nu Tech in Los 
Angeles has begun a smail chain of 
these shops. There is of course more 
disposable income in the US and the 
American hobbyist will often buy 
£2000 worth of robot whereas his 
British counterpart could not afford to 
do so. 


The production. version‘of the Vafiant.turtie. The turtle is supplied with-a copy of Penup, a magazine introducing the 


principles of the LOGO: language: 


Valiant Design have officially 
launched their remote controlled 
turtie onto the home and education 
market. The turtle now-has a 
smoothly moulded shell as opposed 
tothe prototype previewed in the July 
issue of Your Robot and is capable 
of being interfaced -with most home 
micros. This moulded shell shape 
appears to make the turtle look more 
sturdy in the wake of classroom 
boisterousness. 

The turtle:is designed with the.aim 
of making education more fun.as 


CALLING ALL SCHOOLS 


Building a robot is becoming 
increasingly fashionable. The easiest 
way to build your first robot is 
obviously with the aid of a kit. A 
number of kits are coming on to the 
market to show beginners the way to 
develoop an understanding of the 
theory and practice of computerised 
control of mechanical devices, The 
prices of these devices. are 
reasonably modest so that Many 
hobbyists and almost any school can 
afford their own robot. As a part of 
this movement probably the world’s 
biggest robot building competition ts 
going on at this moment. British 
Petroleum are running the BP Build a 
Robot 1985 Competition. 

So far 40 schools have entered 
and another sixty have submitted 
their names and are hoping to enter 


the contest, Let's hope that they: will 
fill cut the rather thin numbers in The 
Midlands anid’ Northerm dreland. This 
trend isa little surprising as both of 
these areas have a good record in 
robotic: developments in higher 
education establishments. We will be 
monitoring the progress of the 
contest and:individual schoo! efforts 
over the next few months. 

you want further details of the 
rules of the Buildarobot Competition 
and how to enter write to Freepost 
Licence No, 4482, Francis Parker, 
Room 0408, BP Oil Ltd. Victoria 
Street, London SW1E SN. 

As the address impliesno stampis 
necessary and you will receive a 
poster and some guidelines on how 
to approach the task of robot design 
and construction. 
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children can be introduced to. 
computers and programming in 
particular with relative ease, The 
teaching of the language LOGO is 
naturally very important. as it shows 
the fundamental approach to 
learning the rudiments of 
programming by moving an 
attractive futuristic device around 
and about. 

The principles of LOGO are jaid out 
in.a glossy and well-produced 
magazine which comes as part of the 
Valiant package. PENUP is designed 


as a general introduction to the 
device and. attempts to explain the 
usefulness of the language by 
suggesting ways in which to use the 
turtle, Children can be taught to - 
program it to draw, move around a 
specific area like a race track, 
demolish building blocks and even to 
play: games with it. 

The company are confident of its 
success and with 4,500 orders from 
15 different countries, the turtle looks 
as if it is going to be a very successful 
training vehicle. 


BATTLESHIP INTERFACE 


Pilot One Ltd. have recently 
completed development:of an 1/O 


interface for the BBC micro/Electron. 


The unit, named ‘Interface’ in a 
logical, if unimaginative fashion, is 
built like the proverbial battleship. 


Pilot One's Interface. 


There is little chance that even the 
grossest misuse would harm either 
the interface or the micro to which itis 
connected. 

Interface is supplied with a suite of 
software that enables programs to 
be quickly written and tested. This 
software makes use of machine code 
routines yet it seems no knowledge 
of m/c programming on the part of 
the user. This emphasises Pilot 
One's application orientated 
philosophy; they want people to do 
things with their interface and not 
become bogged down in heavy and 
lengthy programming sessions. 

Interface is priced at £60 and is 
available from Pilot One Ltd at 
Victoria House, 46 St. Augustine’s 
Road, Bedford MK40 2ND. 
Telephone 0234-781938. 
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FISCHERTECHNIK ROBOT KITS 


The Fischertechnik robot builder kit has been on sale in Germany for some 
time now. The kit is about to make its UK debut and this should be of interest 
to anyone experimenting with low cost robotic systems. Peter Matthews 


assess the 
x we 


The flexible nature of the Fischertechnik 
building system allows a variety of robotic 
devices to be constructed from a sur- 
prisingly small number of basic compo- 
nents. As our pictures show, the company 
in conjunction with Micro Robotic 
Systems, have developed six _ initial 
systems and there are more in the pipeline. 
Fischertechnik have exploited the versa- 
tility of the existing components of their 
technical sets and in addition have intro- 
duced some new components to aid in the 
development of robotic devices. Not least 
of these is a potentiometer housing that 
allows positional feedback to be incorpor- 
ated as required, 

The designs to date include the following 
systems: 


A telescopic robot arm with magnetic 
gripper 

A graphic tablet 

A sorting machine 

Alifting robot 

A plotter 

A solar tracking device 


In addition a turtle type device and a | 
lathe are in the course of design. We have | gs 
never previously seen such a cost effective 
method for teaching simple control theory 
and robotic concepts. The kit will make any 
of the above devices so that one can be 
made up and then broken down and made 
into another. 

An interface which enables the control of 
a Fischertechnik robot or plotter etc, with 
the BBC, Spectrum, Commodore 64, Vic 
20, Oric or Apple is also available. The sup- 
porting software that accompanies the 


The five robots that can be constructed from the 
Fischertechnick robot builders kit. 
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kit's potential. 


'| describe and review Fischertechnick com- 


interface drives the small machines with 
some ingenuity. This adds a new dimen- 
sion to the whole of the range of kits. 
Manuals are at present being prepared and 
these will contain experiments with the 
electronics, geometry and other aspects of 
the physics and maths of simple robot con- 
figurations. 

Over the next few months we expect to 
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puter controller models individually. We 
have not had one long enough to test 
exhaustively yet but to date our favourite is 
the plotter that you see in the photograph. 
The kit contains all the materials and 
details for constructing the device includ- 
ing motors, microswitches, potentio- 
meters, relays etc, including some details 
of the calculations and geometry for the e 
device if you are mathematically inclined. It | | 
can be used, however, to simply draw 
pictures and patterns. 

The plotter, as you can see, rotates its 
arm from the back of the board which 
swings over the paper. The pen holder is 
moved backwards and forwards by a rack 
and pinion device. This gives an X,Y posi- 
tion anywhere on the paper. The pen 
holder can be raised and lowered by a 
solenoid in the penholder. The Fischer- 
technick kit is operated by pressing 
switches and the photograph shows the 
imple patterns that have been drawn 
using this control. A simple interface gives 
computer control which makes it much 
more sophisticated. 

This whole concept of a do-it-yourself 
computer control system for building 
blocks is likely to be extremely popular 
with the robot hobbyist. 
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MOVITS 1 MAKING | 


Ken Alexander has put together the complete Movit 
range and reports on his experiences. 


The Movit series of robots from Prism 
could well do for robotics what the MK14 
did for micro computing. The family pro- 
vide an ideal low cost introduction to the 
concepts of mobile robotic systems. 

While nobody would claim that the 
Movits have the potential of products like 
Economatic’s Buggy or Powertran’s 
Hebot, at prices that range from just under 
£10 to about £35, it’s not surprising that 
some sacrifices have been made in the 
specification of the Movits. The major 
drawback with the machines is that they 
have all been conceived as stand alone 
systems and consequently there is no pro- 
vision for computer control of any Movits 
actions. Another failing is that there is no 
in-built positional feedback, a factor that 
rules out any turtle-like applications for the 
robots. 


Before experimenting with Movits there is 


the small question of having to put together | 


the kit of parts. All the Movits arrive as a 
collection of nuts, bolts, plastic and elec- 
tronics, all packaged in a number of small 
bags. Each of these bags is numbered 
making the job of identifying the various 
components straightforward despite the 
vast array of components. However, 
before a single part is touched, it is recom- 
mended that the comprehensive instruc- 
tion sheet is studied from start to finish. 
Failure to heed this advice can iead to a lot 
of additional work at later stages of con- 
struction — this is the voice of experience 
speaking! 


LINE TRACING 


We built up all of the robots in the family but 
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will concentrate on the construction of the 
Line Tracer for the greater part of ‘this 
article. Construction commences with the 
two drive motors, the first step being to fit 
a small pinion gear to the motors’ shafts. 
The instructions suggest the use of a ham- 
mer to help the gear on its way but this 
rather drastic step was not found to be 
necessary; merely pushing the part home 
proved to be quite adequate. Having 
mounted the motor in its cradle, the next 


“There is no provision for 
computer control of 
Movit's actions”. 


step is to assemble the chain of gears that 
transmit power to the Line Tracer’s wheels. 
This stage is shown in Photo 2, the smail 
PCB tucked away at the back of the photo 
being the board that houses the infra-red 
detectors. 

Photo 3 shows the base of the Movit as 


SEPTEMBER 1984 


it appears a couple of stages later. Here 
both drive chains are complete and the 
rear wheel is in position. The remaining 
tasks are to install the two battery com- 
partments; one for a 9V battery that 
powers the electronics and another to 
house the two 1.5V cells that power the 
motors. The electronics of the Line Tracer 
are all pre-assembled and all connections 
are made by way of push fit connectors so 
that there is no need for any soldering. This 
is something that will appeal to inexperi- 
enced constructors. 

Photo 4 shows the completed article 
with its complement of batteries and ready 
for testing. 


FOLLOW THAT LINE 


The Line Tracer is designed to follow a 

black line drawn on a white background. 

The line must be 20mm wide and should 

not have any curves with a radius of less 

than 15cm. The control circuit has an | ©3 

adjustment for sensitivity that is tweaked | §& Photo 4 

to give the most reliable performance. After | |) QgiaRames=sss = 
a few tries we managed to get our Movit to | © SAL at en eect 

follow a line for a short distance but, as the 
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robot moved like the proverbial bat out of 

hell, it was wont to lose sight of the line 

quite often. This comment applies to all of 

the Movits that we built, in that each of 

them could have done with some form of } 7 

motor speed control and, although we did | | 9a arae) 
not have time to try this, would probably sniper 
work quite happily and more reliably with ; rae. 
just a 1.5V supply to the motor. 


“Movits are fun to use”. 
DRAWING CONCLUSIONS 


Each of the Movits in the range were 
straightforward to put together with no 

requirement for any special tools. The only 

items required were a small cross head 

screwdriver and a pair of pliers. As they 

stand the Movits are fun to use but are not 

quite robots in the sense that most people 

would accept. However it should not be 

too difficult to add some additional 

hardware to provide a positional feedback 

loop and an interface to a micro. With these | Py Se"0) 
additions any Movit would be transformed Fis 
from a toy into a serious proposition for 

anyone wishing to experiment with mobile 

robot systems. 
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LOGO AND THE SPECTRUM 


; . Adam Denning of Micronet 800 looks at Sinclair's implementation 
| of LOGO. Although recognised as a powerful educational tool, 
LOGO has hidden power that is not readily appreciated. 


Sinclair has just released one of the most 
| important products for the Spectrum yet — 
the LOGO language. The package costs 
£39.95 and comes on cassette with two 
| largish manuals and a quick reference card 
| that lists all the primitives in the implemen- 
tation. A primitive is the analogue of a 
keyword in Basic. 

Unlike previous LOGOs the Sinclair ver- 
sion is a full LOGO with much more than 
the famous turtle graphics, and the power 
of the lesser-known parts of LOGO are 
readily available. In fact this cassette was 
written in conjunction with Seymour Pap- 
pert, the originator of LOGO. 

Recognising that the Spectrum is in 
some ways an unusual computer, LOGO 
also supports its more esoteric aspects 
such as Microdrives and the Interface 1 
RS-232 port. Of more interest to Your 
Robot readers perhaps is the ability to 
control an external device. Usually this is 
obviously a floor bound turtle, but the 
ingenuity of Spectrum owners is sure to 
cause this to be expanded and extended to 
other devices. 

LOGO is an excellent language with 
which to teach young children certain con- 
cepts — not necessarily just computer- 
bound concepts either. In the main this is 
due to the LOGO turtle, which is a notional 
creature sitting in the middle of the screen. 
It is directly under the user’s control and is 
easily manipulated with simple commands 
like MOVE, TURN, LEFT and RIGHT. When 
the turtle is asked to move, instructions 
prior to that will have determined whether it 
will draw a line along its path or not. This is 
done by using the analogy of a pen being 
held by the turtle as it moves. If the pen is 
down then a line is drawn; if it is up then no 
line is drawn. Naturally enough the primi- 


outlived its usefulness yet, but some 
educationalists in particular do seem to 
attach more importance to it than it 
deserves. 

This is not the case with the whole 
language — it remains a powerful addition 
to any programmer's collection, but the 
majority of people seem to be entirely 
ignorant of this ‘hidden power’. And that’s 
ashame. 

LOGO is a procedure based language. 
This means that each segment of a pro- 
gram is written as a clearly discernable 


“LOGO is an excellent language to teach young children 
certain concepts by virtue of its notional turtle”. 


tives that control the pen are clear and very 
obvious: PENUP and PENDOWN. 

This is the whole philosophy behind 
LOGO - its clarity and ease of use whilst 
still maintaining a laudable conciseness. 
Perhaps the whole turtle concept is now 
somewhat overblown, but when Seymour 
Pappert conceived the language the idea 


was refreshingly new. It has by no means 


module, called a procedure. This, of 
course, brings us on to the argument about 
structured programming. LOGO is in this 
respect something of a special case — it is 
designed to teach rather more than just 
computing, so procedural programming is 
something that must be maintained. Any 
structured aspect is merely a sideline that 
happens to be in vogue at the moment. 


A LOGO procedure is made of various b 
primitives and user defined procedures, |» 
and is defined by typing : 


TO <procedure name> . 
This tells the LOGQ interpreter that it is [7 


now learning how to do something, the | ~ 


something being a task defined by the user | 
and referenced by the procedure name. | 
When a procedure is being defined the cur- [| 
sor prompt changes (to a > in the case of a 
Spectrum) and text can be entered by the 
user. Typically a procedure may be ten 
lines of code, like so: 


TO be silly 

CLEARSCREEN 

REPEAT 4 [SQUARE 30] 
PRINT [THIS IS LOGO] 

PRINT [HELLO TO ALL ELECTRONICS 
AND COMPUTING READERS] 
PENUP 

SHOWTURTLE 

MOVE 55 

TURNTO 45 

PENDOWN 

END 


Although not a stunningly useful defini- 
tion, this example does serve to show the 
form of a LOGO procedure. 


As anyone is prone to errors when enter- 
ing or designing the text of a procedure, 
Spectrum LOGO incorporates a_ fairly 
advanced screen editor that is invoked 
with the EDIT primitive. !f this word is fol- 
lowed by a procedure name then that pro- 
cedure is listed ready for editing. Other- 
wise the last defined procedure is pre- 
sented. The normal Spectrum cursor and 
delete keys can be used to alter text, and 
anything typed is inserted rather than 
overtyped. 

The first thing anyone is going to do 
when they get hold of LOGO for the first 
time is play with the turtle and its graphics. 
This is where the first supplied manual, 
LOGO 1, becomes important. Apart from 
just describing the turtle, it also gives a 
general and very readable introduction to 
LOGO itself, explaining all about primi- 
tives, procedures and the editor. It then 
goes on to define some very useful intro- 


“The majority of people 
seem fo be entirely 
ignorant of LOGO’s hidden 
power”. 


ductory turtle procedures, finally bringing 
on the subject of variables (more correctly 
called Names in LOGO). 

By the end of the book these important 
aspects of LOGO should be understood by 
every reader, and some very decorative 
and entertaining procedures and turtle 
movements will have been explored too. 

The second manual, LOGO 2, goes on to 
describe the general form of LOGO syntax 
and then describes every built-in primitive 
in detail. This is where the interest is really 
held, as some of the more advanced of the 
language's facilities are surprisingly pow- 
erful. 

Unlike Sinclair's last major language 
release — micro-PROLOG, LOGO is fully 
microdrive-compatible and by using the 
SETDRIVE primitive with a parameter 
between 1 and 8 youcan specify just which 
drive you are using. A parameter of zero 
sets the filing system to cassette again. 
} Once a drive has been set all saving and 
loading commands will default to that 
microdrive cartridge, and the microdrive 
specific primitives such as CATALOG and 
ERASEFILE can be used. 

There are two primitives designed for 
direct communication with an external 
turtle - STARTROBOT and STOPROBOT, 
but naturally these could be used to control 
other devices. Doubtless certain of the Z80 
I/O ports are designated for particular driv- 
ing purposes, and it seems likely that other 
turtle commands will affect these ports in 
some way. In fact, a closer read of the 
second manual reveals that once START- 
ROBOT has been used, LOGO uses a 
binary file (ie machine code} from cassette 
or microdrive to drive the turtle and all turtle 
commands are re-directed through this 
routine. The binary file must be called 
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ROBOT. This seems an ideal area for 
experimentation by F&CM readers. 

Other advanced primitives are .SET- 
SERIAL which defines the baud rate of the 
RS-232 interface on Sinclair's Interface 1 
and .SERIALIN and .SERIALOUT which 
respectively retrieve and send data via the 
RS-232. RECYCLE performs garbage 
collection; that is it cleans up the memory 
used by LOGO so that any redundant 
areas are re-claimed. 

-BLOAD and .BSAVE load and save 
areas of memory as code blocks, which 
facilitates the use of machine code, and 
-RESERVE reserves space in high memory 
for these code blocks. .RESERVED returns 
the start and end addresses of a reserved 
block and .CALL can be used to execute 
machine code, taking the call address as 
its parameter. .DEPOSIT and .EXAMINE 
are identical to POKE and PEEK in Basic. 

Finally, NODES gives an indication of the 
amount of memory free by returning the 
number of LOGO nodes available. A node 
occupies five bytes and is effectively a unit 
of memory internally to the LOGO system. 
-CONTENTS prints out a list of everything 
that LOGO knows. That is, the procedures 
and variables in memory at present. For 
some reason this primitive uses up a lot of 
notes during execution. In a similar way 
-PRIMITIVES outputs a list of all the LOGO 
primitives. 
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On the same subject there are numerous 
primitives available to re-define pro- 
cedures, define procedures within other 
procedures, print out definitions of proce- 
dures, determine whether something is a 
procedure or a primitive, print out the 
names and values of all or selected names 
(variables) and erase selected or all proce- 
dures and names. There is even a primitive 
to remove everything from memory, rather 
like totally restarting LOGO. 

As LOGO can be used as a primarily 
graphic language, there are all sorts of 
special primitives devoted to screen hand- 
ling, and a difference can be made 
between a purely TEXT screen and a 
screen with turtle. Likewise all the 
Spectrum attribute controls INVERSE, 
FLASH, OVER and BRIGHT are accessible 
from LOGO. The cursor can be moved to a 
specified position on the screen, rather like 
PRINT AT x,y in Basic. The very silly 
Spectrum beep is available from LOGO 
too, using the SOUND primitive. 

Once the delights of the turtle have been 
played with, one is sure to want to experi- 
ment with the list processing abilities of 
LOGO. Initially this will involve nothing 
more than discovering what OUTPUT, 
PRINT, READCHAR, DEADLIST and 
SHOW can do. The first two are fairly 
obvious, while the next two are essentially 
Basic’s INKEY$ and INPUT statements. 


“Each segment of LOGO 
program is written as a 


clearly discernible 
module”. 


The final one has no direct analogue in 
Basic, but prints out anything that the user 
has just input. 

It is very easy to take LOGO's list pro- 
cessing capabilities a lot further, and the 
many primitives dedicated to this make it a | 
positive delight. That, in essence, is LOGO: 
a delight to use. Arecommended purchase 
for anyone of absolutely any age! 


The printouts on this page are examples of what can be achieved with LOGO programming. 
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Even a low cost printer represents a considerable capital outlay 
and choosing a device to meet both you and your budget and 
application means answering a number of important questions. 
Peter Luke offers a printer buyers’ guide and surveys a selection 
of the many printers on the market. 


Although printers have come down in price 
over the past few years, even a modest 
model represents a considerable capital 
outlay — more than many home computers 
in fact. This means that it is important to 
ensure that the right printer for the job is 
selected. But before even this question is 
addressed you should ask _ yourself 
whether or not you really want a printer at 
all. 

Many peoples’ prime use for a printer will 


be to produce hardcopy listings of pro-. 


grams during the writing and debugging of 
software, Now, while it is undoubtedly a 


help to have hardcopy output when under- 


taking this sort of work, are the advantages 
worth paying anything between £200 and 
£400 for? If you're only likely to want to use 
the printer in this way once or twice a 
month then the answer would appear to be 
no. 

However, this assessment of whether or 
not to buy a printer leaves out one 
important point which is that, having 
purchased a printer, many other applica- 
tions are bound to come to mind —not least 
of which is wordprocessing. 

Having decided to buy, the next problem 
is how to select a model that is suitable for 
your application. One of the major factors 
here will be how much money you can 
afford to spend but another important 
point to bear in mind is the sort of quality 
that you will need from the printer. 
Sinclair's ZX printer proved that it was pos- 
sible to provide paper output for as little as 
£50 but the quality of the results was hardly 
suitable for printing out a report for the MD! 
On the other hand, there is little point in 
parting with vast sums of money if the 
output will be for your eyes only —if you can 
tell an ‘m’ from an ‘n’ on the output you'll 
probably be happy. 

Just to reinforce the above — think care- 
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fully about the application before selecting 
the type of printer you require. 


Types of type 


Printers can very broadly be divided into 
two classes — impact (when, as in a type- 
writer the printed character is formed by 
physically striking a ribbon with the print 
head to transfer the ink to the paper) and 
non-impact (here the image is usually 
formed by a thermal process). Each of 
these two broad types can be broken 
down into a number of sub-groups. 

We'll start off at the Rolls Royce end of 
the market with a look at daisy wheel prin- 


ters. These peripherals feature a print 


mechanism that consists of a wheel 
around the circumference of which all the 
available characters appear in relief. This 
wheel is spun until the required character is 
in the print position upon which it is struck 
by a solenoid driven hammer which prints 
the image onto the paper via an inked 
ribbon. 


“The first question to ask 
is whether or not you | 
need a printer at all”. 


This type of printer offers the highest 
quality of output but is rather slow in oper- 
ation. Although they do tend to be in the 
upper price range, daisy wheel printers can 
be bought quite reasonably. These lower 
cost models are usually electric type- 
writers which, with the addition of an inter- 
face, can be used with a computer. 

Other types of impact printer that follow 
this theme are golfball machines; the most 
notable of these being the models pro- 


duced by IBM. 

The type of printer likely to be selected 
by most home micro users is a dot matrix 
design. These can either be of an impact or 
thermal design. In both, the printed image 
is formed by a series of individual dots 
arranged as a matrix. The number of dots 
featured in the matrix will determine the 
quality of the finished result. 

In an impact dot matrix printer the print 
head consists of a cluster of print needles 
which hammer an inked ribbon to form a 
character. In a thermal model the hammers 
are replaced by a set of wires which rapidly 
heat up as required the ‘burn’ material from 
a special ribbon into the paper. Results 
obtained from impact printers are in 
general superior to those obtained from a 
thermal design and thermal printers, if they 
are to work at their best, should be used 
with special paper. This removes the need 
for the print ribbon, instead the heat from 
the print head will chemically change the 
surface of the paper to produce the image. 

The ZX printer referred to above used 
this sort of approach but the quality of print 
obtained from a typical thermal dot matrix 
printer is far superior to the Sinclair printer. 


Hook up headaches 


In theory there are just two types of printer 
interface. The Centronics standard for the 
parallel connection of printers and the 
RS232 format for serial links. In practice 
anyone who has tried to interface a printer 
to a computer will know that this is not the 
case. Most manufacturers of computer 
equipment seem to treat the respective 
standards as the starting point for their 
design rather than as rigid definition of the 
final implementation of the interface. This 
extends beyond the electrical specifica- 
tions of the interface but to the types of 
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connectors used at either end of the link, 
although these too are defined in the 
standards. 

It is therefore essential to ensure that a 
printer is compatible with your computer 
and preferable to get your dealer to pre- 
pare a lead for you — even the most dedi- 
cated electronics hobbyist would baulk at 

| the idea of preparing a 20-way Centronics 
cable. 

The compatibility problems when hook- 
ing up an RS232 printer are even more 
acute as not only do the electrical connec- 
tions have to be right but also the format of 


the transmitted data has to be set (baud 
rate, number of stop bits, odd or even 
parity — the list goes on). 

In general then, unless there is a specific 
requirement for a serial link, the Centronics 
interface is to be preferred. The parallel 
interface is also favoured on the grounds 
that most computers default to a setting for 
a parallel printer and selecting the serial 
option involves extra effort on the part of 
the user. 

This situation was fine until recently in 
that RS232 interfaces were usually an 
optional extra on most printers and most 
were thus used in the parallel mode. Lately, 
however, the increasing emphasis on com- 
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“In order to avoid compatability problems it is 
essential to see the printer in use both with your 
computer and the software you wish fo run on it”. 


munications via modems (which require a 
serial data stream to drive them) has meant 
that terminals and printers with only an 
RS232 port are beginning to appear. Most 


that your computer is compatible with any 
specific printer or that the software you are 
using allows you to tailor the command 
codes to the requirements of the printer. 


The Kaga Taxan is available from Watford Electronics and offers excellent value for money. 


notable amongst these are the low cost 
printers from Brother. Personal experience 


The bright side 


The above was not designed to put you off 
buying a printer but merely to highlight 
some of the problems that can be encoun- 
tered. As always the best advice is to ask 
your dealer to demonstrate the printer of 
your choice in conjunction with the type of 
computer that you own and running the 
software that you are going to be using on 
the system. 


Many printer manufacturers produce a 
range of printers covering models 
designed for the home market at the low 
end to models designed with the business 
user firmly in mind. We do not have the 


Below. This collection of printers shows the vast rangé 


has shown however that interfacing these 
to computer systems is not as easy as the 
manuals would tend to suggest. 

The problems of compatibility extend 
beyond the hardware of a system in that 
the software driving the printer must also 
be compatible with the hardware. There is 
usually no problem in printing straight 
alpha/numeric data, the difficulties come 
when you wish to make use of the special 
features of a printer (boldface, underline 
etc). These are invoked by outputting a 
non-printable control character from the 
computer. 

The specific codes used by printers can 
vary and once again it is as well to ensure 
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room to mention all the designs produced 
by the various companies nor indeed to 
mention all those firms with a toe in the 
printer market. What follows is a guide to 
some of the printers available in the £100 to 
£400 price range. 
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Brother have been making quite a name 
for themselves over the past year or so. 
Their EP22 typewriter/terminal broke new 
grounds in terms of quality, low cost print 
and, if this was not enough, followed this 
with the launch of the EP44. This offered 
much higher definition but still managed to 
come onto the market at just over £200. 
Both these models offered a keyboard as 
well as a printer but the recently launched 
HR-5 offers the option of buying just a 
printer. The printer retails at a little over 
£150 and offers excellent value for money. 
It can be powered from batteries or from an 
optional mains power unit (make sure that 
you remember to switch the printer off after 
use as it does not feature an auto power off 
facility and draws power even when dor- 
mant as we found to our cost). 

The HR-5 is a thermal printer and can be 
used with specially coated paper or with 
ordinary stock in conjunction with an ink 
ribbon. It supports bi-directional printing 
and can cope with 80 col. output. 

It features an RS232 interface as 
standard which should make it an ideal 
choice for owners of the BBC micro and 
Dragon to name just two popular com- 
puters that support an RS232 port. We 
tested the HR-5 in conjunction to print out 
BASIC programs quite happily although in 


FEATURE 


the time allowed could not sort out some 
problems relating to its use with the OS9 
Os. 

At the other end of the scale Brother pro- 
duce the HR-15 daisy wheel printer which 
retails at around £340. This is excellent 
value for a daisy wheel and if your applica- 
tion demands quality rather than speed the 
HR-15 is certainly worth a look, Brother 
also produce a number of other printers 
and a look at their catalogue should prove 
a useful exercise if you are in the market for 
a printer. 

At the lower end of the price scale 
Alphacom have two printers that are worth 
trying out. These are the 81 and '41 which 
support 80 and 40 column printing respec- 
tively. Although not capable of letter quality 
output they should prove adequate in 
many home applications and have the 
advantage of not running up too much of 
an overdraft. 


“Some real bargains are 
available at present”. 


The name Epson is almost synonomous 
with printers and there are more than a few 
Epson clones around on the market. The 
company has two printers that are of 
interest to home users — the RX and FX 80. 
The RX 80 retails at around £300, prints at 
100 CPS and offers a very credible 
performance. The FX 80 stretches our 
budget limit, and indeed that of some pur- 
chasers as it costs around £450. It offers a 
host of features including a fast 160 CPS 
print speed. [t also offers a variety of 
special features including NLQ (near letter 
quality) output, although in this mode print 
speed is halved at 80 CPS. 

Other notable names ‘in the printer 
industry are Mannesman, Juki and Qume. 
Each of these produce printers that neatly 
straddle our declared price range. Canon 
too have recently entered the printer 
market and amongst other models offer 
the PW-1080A. This just scrapes in under 
our £400 limit and offers a host of special 
facilities in addition to zooming along at 
160 CPS in standard mode. 

A name that many people will not have 
heard of before is Kaga. Their Taxan 
KP810 printer has the attraction of offering 
Epson compatible control codes and has a 
number of different print modes to suit 
varying applications. Standard speed is 
160 CPS although an 80 CPS NLQ mode 
can be selected at switch on. Normal print 
width is 80 cols, although this can be 
stretched to 136 for those with vision in 
excess of 20/20. 
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TERMI 2 
BBC Model B ROM £33.35 
COMMUNICATOR : Y@) \/ A | 2 | 


BBC Model B ROM £69.00 


Both from Computer Concepts a4 . = 


These two ROMs from Computer ' 

Concepts turn the BBC micro into a com- A BUYER SS GUIDE TO UTILITY SOFTWARE 
munications terminal. TERMI 2 is a new 
version of the familiar TERMI ROM, which 
emulates a DEC VT52 terminal, and Com- 
municator emulatesd either a VT53 or DEC 
VT100 terminal. The higher price of Com- | MPU ies 
municator reflects its additional features. | | “TEE | 

TERMI 2 has only four commands (listed 
by HELP): GO, LOAD <fsp>, SAVE BBC 
<fsp>, and SETUP. LOAD and SAVE are 
used to load and save text or data to the 
terminal; the material is then transmitted 
using the GO command, under conditions 
which have previously been SETUP. 
SETUP allows the user to choose state, 
printer commands, baud rates for send 
and receive (75 to 19200 ~ compared to 75 
to 4800 on TERMI 1), word size, character 
set, protocol, handshaking, screen mode, 
etc. etc. 

The TERMI 2 terminal, the VT52, is 
described as ‘semi-intelligent’, with limited 
menu facilities; it is however very easy to 
use with a simple cursor operation to 
delimit the parameters. The Com- PRACTICI 
municator ROM goes much further. Com- PRACTICAL ¥ s] 6 PROGRAMSINC, ANTENNA FEED CALCULATIONS 
municator is a full 16K ROM with extensive 
menus, function key operation, and a 
number of new OSBYTE calls. Keywords | as well as access to a small set of | Wordwise and VIEW wordprocessors, and 
include CONFIGURE, GO, HELP, | keywords to drive the terminal software. | is ideal for anyone who needs to communi- 
INITIALISE, KEYS, LOAD, RESET and | SETUP mode is plit up into three pages, to | cate text or data quickly and cheaply over 
SAVE. There are three modes of operation: | set parameters, tabs, and function key | standard electronic mail systems such as 
COMMAND, SETUP, and COMMUNICA- | strings. SETUP is similar in operation to | Telecom Gold, or with certain bulletin 
TIONS. COMMAND mode is the highest | that in TERMI 2, with similar baud rates | boards; it should be remembered however 
level of operation and provides the main | available, that the software is not suitable for Prestel 
interface to operating systems commands, Communicator can be used with the | or Micronet. 


October 1983 September 1984 
BBC EPROM Programmer a Spectrum Frequency Meter ..............ccccccesenesereeeneee 


December 1983 

BBG'Sideways RAM ssjcscecrssscicncssccacsscveersncverccscacee- 

ERA OTD scascniiscaninasssavteiiceareenacion taisaabiaiandekeasonssss HOW TO ORDER 

January 1984 List the boards required and add 45p post and packing 
charge to the total cost of the boards. Send your order with 

BIG CtROET 2G POP caniivenisiecinvnatecaeendenstnnsiacnsactacstenlasiann, ROO 

984 a cheque or postal order to: 
ee 1 OMB E&CM PCB Service, Scriptor Court, 
C Sideways ROM Board ; 155 Farringdon Road, London EC1R 3AD 


April 1984 Telephone: 01-837 6255 

Commodore A/D . Please supply the following PCBs: 

May 1984 suerte natn Techni dicate vas asesnt ttt sahilacedd eben acd ony gavecamcoy tests 
(GIVION, a ssissicccossen vipocsinsscicientnaccaccesunsdnp anpuadnschedbacanscass 

Srectrum DIY cece zag iia tresui ves rtiuus saa uannved narnia weenie ee 45p 


Centronics Buffer 
June 1984 : 
Maing Data Link (2 Boards) -..cce.ssscsssssssseesesessescssse NaMe@ ou... ee sere (Dlease print) 
July 1984 POONOSS casi0is. bid a sauicuashstvanceauauts oa tissalsanscieteceraasdaierath 
IR Data Link (2 Boards) ............ccssessscesseetseesteeees one 


Robot Wall Builder 20.2.0... cece ceeseenseresssensreeeeess PLEASE ALLOW 28 DAYS FOR DELIVERY 


HGNC ereciccseveracicueniaincscerieg DEG. aceseerrctaasnsnsens 
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| construction details in Project Book 


KEYBOARD with 
ELECTRONICS 
for ZX SPECTRUM 


* Full size, full travel keyboard that | 
simply plugs into expansion port on 
your Spectrum. * Offers single key 
selection of all major multi-key 
functions. * Extends port for other 
peripherals, * Can accept Atari-type 
joysticks (optional extra — order 2 of | 
FG66W, £1.36 each and note that 
case will require cutting). 

Three kits needed to build unit: 
Order LK29G, LK30H & XG35Q. 
Total price £39.95, Full construction 
details in Project Book 9 XAO9K 70p. 
Also available ready-built. Order As 
XG36P. Price £44.95. 


KEYBOARD with 
ELECTRONICS for ZX81 


* Full size, full travel keyboard that's 
easy to add to your ZX81. * No sold- 
ering in ZX81; simple instructions 
make it easy to fit. * Makes Shift 
Lock, Function & Graphics 2 single 
key selections. 

Complete kit (excl. case) LW72P 
Price £23.95. Case XG17T £4.95. Full 
construction details in Project Book 
3 XA03D. Price 70p. Ready-built in 
case XG22Y. Price £32.50, 


A CCITT standard modem that conn- 
ects directly to your telephone line 
via a BT approved transformer. 
Transmits and receives simultan- 
eously on European standard fre- 
quencies at 300 baud: May be used 
to talk to any other 300 baud Euro- | 
pean standard modem including the 
Maplin Computer Shopping modem 
on 0702 552941 and any British 
Telecom Datel 200/300 Service mod- 
em. The modem's computer inter- 
face is RS232 compatible. 

Complete kit (excl. case) LW99H. 
Price £44.95. Case YK62S £9.95. Full 


5 XAOS5F Price 70p. 


NAIAPLIIN 


ELECTRONIC SUPPLIES LTD 


YOUR HOME COMP 


INTERFACES for MODEM 


Interfaces are now available for the 
following machines: Commodore 
64, Dragon 32, Oric, Spectrum, 
VIC20 and ZX81. Each is complete 
with a Machine Code Communicat- 
ions program. The BBC micro needs 
no interface and a suitable program 
is on Maplin catalogue page 15 or 
Project Book 8, page 59. 


Computer Order Details Price 
64/VIC20 LK11MBook7 £9.45 
Dragon32 LK12N-Book8 £18.95 
Oric 1 LK40T Book 10 £13.95 
Spectrum LK21X Book8 £19.95 
ZX81 LKO8J Book? £29.95 


Project Book 7 XAO7H. Price 70p. 
Project Book 8 XA08J. Price 70p. 
Project Book 10. XA10L. Price 70p. 


ZX81 1/0 PORT 


* Provides two bi-directional ports 
for 16 input or output lines. * One 
buffered output which can interface 
directly to CMOS. * On board 
address selection permits expansion 
to six ports with two boards. 
Complete kit LW76H. Price £10.49. 
Full construction details in Project 


Book 4 XA04E. Price 70p. 


Be 


MAPLIN TALK-BACK 
SPEECH SYNTHESISERS 


* Unlimited vocabulary with allo- 
phone (extended phoneme) system. 
* Can be used with unexpanded 
Oric 1, VIC20 or ZX81 as it does not 
require large areas of memory. 

* Speech may be easily added to 
programs. *In VIC20 version speech 
output is direct to TV speaker with 
no additional amplification needed. 
Computer Order Details Price 
Oric 1 LK28F Book9 £23.95 
VIC20 LKOOA Book6 £22.95 
ZX81 LKO1B Book6 £19.95 
Project Book 6 XA06G. Price 70p. 
Project Book 9 XAO9SK. Price 70p. 


DRAGON 32 1/O PORT 
* Provides two TTL & 3-state bus 
compatible 8-bit ports, * Four norm/ 
inv. latched ports, * Two relay 
switched ports * And two opto 
switched ports. * Module plugs 
directly into cartridge socket and is 
fully programmable from BASIC. 
Complete kit LK18U. Price £14.95. 
Full construction details in Project 
Book 8 XA08J. Price 70p. 


MAPLIN CATALOGUE 


Full details of all Maplin’s projects 
and electronic components in our 
huge 480 page catalogue. On sale 
now in all branches of W.H. Smith 
price £1.35. Or send £1.65 (incl. p&p) 
to our mail order address. 


OTHER PROJECTS 


related projects please see the 
relevant project book as below: 
BBC Motherboard — Book 11. 

| ZX81 Sound on TV — Book 6. 
2X81 Extendi-RAM — Book 9. 
VIC20 Extendiboard — Book 9. 


TTURS232 Interface — Book 9. 
Project Book 6 XA06G. Price 70p. 
Project Book 9 XAOSK. Price 70p. _ 
Project Book 10 XA10L. Price 70p. 
Project Book 11 XA11M. Price 70p. 


For full details of our other computer- s : 


Dragon 32 Extendiport — Book 10. & 


EXCITING ADDITIONS FOR 
UTER 


a 


SPECTRUM EASYLOAD 


* Greatly reduces cassette LOADing 
& SAVEing problems on Spectrum. 
* Battery powered, no bus connect- 
ions. * Charging from Spectrum 
PSU. * SAVE & LOAD indicators. 
Complete kit (exc! case) LK39N. 
Price £9.95. Full construction details 
in Project Book 10 XA10L, Price 70p. 


ZX81 HI-RES GRAPHICS 
* Full 256 x 192 fine pixel display 
with normal or inverted video. 

* Draws lines, circles and triangles, 
fills and textures, * Up to 32 user 
defined graphics. * Operates direct- 
ly from extended BASIC. 

Complete kit LK23A. Price £27.50. 
Full construction details in Project 
Book 9 XAO9K. Price 70p. 


ZX81 SOUNDS 
GENERATOR 


* Turns your ZX81 into a mini- 
synthesiser, * 3 programmable tone 
generators. * 3 programmable att- 
enuators. * Noise generator with 3 
pitch levels for special effect sounds. 
* Single address access with PEEK 
& POKE. * Connects directly to 
extension board or expansion port 
socket with extra socket (order 
RK350 £2.20) * Requires separate 
amp and speaker. 

Complete kit LW96E. Price £13.49, 
Full construction details in Project 
Book 5 XAO5F. Price 70p. 


ZX81 EXTENSION BOARD 
*Plugs directly into ZX81 expansion 
port. * Accepts a 16K RAM pack and 
three other plug-in modules simul- 
taneously. Parts are sold separately 
as follows: 

PCB GB08J. Price £2.40. Edge Conn- 
ectors (4 needed) RK350Q. Price £2.20 
each. Track pins (1 pack needed) 
FL82D. Price 85p per pack of 50. 


Maplin Electronic Supplies Ltd. Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. 

Tel: Southend (0702) 552911. ¢ Shops at: 159-161 King Street, Hammersmith, London W6. Tel: 01-748- 0926. 
* 8 Oxford Road, Manchester. Tel: 061-236-0281. Lynton Square, Perry Bar, Birmingham. Tel: 021-356-7292. 
® 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702 554000. © 46-48 Bevois Valley Road, Southampton. 
Tel:0703 25831. All shops closed all day Monday. 
All prices include VAT and carriage. Please add 50p handling charge to orders under £5 total (except catalogue). 


